i' 

fT 

DECEMBER  1994 

ISSUE  #4JI 

ISA  S2.95 

CANADA  $3.95 

A  WGI  Publication 

International  Edition 


§ 


T 


BBBimlBIBiHMBI 


Kit  Builders'  Prime 


STohmt'lUT? 


6m  Vertical  Ga 


9 


'V^J 


Antenna 


rl 


TJ 


• 


I 


I 


Friend 


^ 


'^'^ 


■6 


Cs' 


D 


"ow 


-  "&, 


w*  1/ 


Am 


^"^'i  Z 


^>  W  ,^ 


[£, 


4q 


Bencheji 


Kits  from 
S  &  S  Eriil 


So 


.:*4K 


r5  ; 


-^ 


^^''.l/  1 


-So 

Too 


*^-^#c 


HlL 


ts 


^^-^^^^ 


'C 


■It 


till 


fSo 


ca 


ra^ 


'^O 


0       7i 

t,820  OB?: 

1      ^ 
5'   1 

2 

j» 


T^ 


/^  ^O 


^ 


Tie  new  1C-2700H 
or  IC-2340H  give 
ymj  Q  chake  af 
features  and  budget, 
Choase  the  arte  that 
best  frts  yD4ir  needs. 
Either  woy  you  win 
. . .  it'i  on  ICOM! 
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IC-2700H 


Cutting-Edge  Technology  &  Features... 


n  C{)v«rsZttt144-14SAAHz)0Bd 

UHF  {44MS0  MHz) 
D  50  W  VttF,  3S  ^  urn  {^dectdite} 
D  DfifDchoble  Fron)  Panel 
D  3  Channel  Scratch  Pad  MemoFy 
O  Sepdrols  Tumtig  Diat  Volume  and 

Squelch  Cqnlra)  hr  Each  Band 

D  f  UtL  Remotf  Conlrnl  Mkrophone 

D  imUUl>  Wirtltii  MidOfibnt  (o?l.) 

D  3  BepMter  Owid  Meinerwt 

118  Tofol  Memoiy  Ucelwii 

Remotesble  DTHIF  Controt 

Aoto  Re^Htef  D«pl«x  Ofrecifon 

ytpf  w  ll/U~  SimultorFe^as  Receipt 
bf  2  Signnlf  on  the  Same  Bond 

O   Buih^in  Pager  end  Codo  Siiueltk 

□  24  Stju«kh  Ltvdf 

D  Qne-toucli  PTT  with  Time-aul  Timef 

D   Tone  Scan  (w/nptinnal  UT'&4) 


« /w/m  IC-IJOOH  mh9Q  in/mmi  mk  (opliomi). 
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IC-2700H 

The  KAimn 
features  a 
Detachable  Front 
Panel,  ^'iili  the  opitonat 
jnountiag  kit  vdu  can 
TTicmm  ihc  faceplate  in  an  easy-to-see 
location  \^hile  keeping  the  ni:un  body  In 
a  secure  plate,  such  as  the  tnink  d  your 
car  With  iiH  Easy  to  Read  Display.  aU 
IndicatiunH  are  \isihie  and  separate  for 
each  band  pri>\idin^  safe  operation 
while  driving. 

The  IC-27n()ii  lui^  Independent  Controls 
ttnd  Swi  telle  £  for  each  hand.  Olkn-y.sed 


dials  and  suiLches  for  t»arh  hand  are 
duplicated,  providing  Lrue  dual  hand 
opcrati<Hi  in  VA',  U/L'  or  V/L?  modes. 

The  i^upplled  DTMF  Mkrophane 
pm^icsfiiii  remote  foniroi  of  ait 
immc^iver functions.  The  optitjnal 
Wrelesj  lafmred  MkropfioBe  ako 

provides  full  controL  The  JC-lTfWlH 
can  etvfi  be  conlroiled  by  afxissengef 
in  the  back  seat  of  a  ivhide*  Talk 
about  back  s&it  drmng! 

lyansmitted  frequencies  are  automat i- 
vaily  etUered  into  Scratch  Pad  Memories 

for  easy  recall  Each  band  hits  d  scratch 
padsi  5  for  duplex  .^eltingii  (repeater 


nse)  !Uid  3  for  sfniph'x  suitings  The 
Memory  Allocation  Function  ^llow;;  you 
to  divide  tliu  memon  chaniiL'ls  between 
bands  to  suit  your  t) references  -  20  to 
80  memories  can  be  allocated  to  a  hand 
for  a  2  band  total  of  100. 

TheAito  ftepeafer  FMKfiot  autom^- 
calh^  selects  the  proper  duplex  offse! 
dirtcdon,  allowing  vou  to  work  rept aicis 
wih  exse. 

The  optional  Tone  Scon  FunctiM  scvis 
for  and  sets  the  subjiidibk-  tone 
frequency  being  iriinsmitted  b^  another 
Station  for  you.  I'his  is  especially  helpfiil 
whefi  travellini^  in  unfamiliar  territory. 
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CflvetsZM  (144-148  MHi)  ad 
IfHF  (440-450  MHi) 

45  W  VHF,  15  W  UHF  (s«lf  cti^) 

IniiepEnderTt  CofflrnU 

110  To^ol  Memory  tocDliont 

Auto  Repeoter  C^ff^et  fvnitioi) 

Rem&le  DTMF  Mk  (apt.  tJT-SS) 

14  Autodinlmg  MemorJei 

Direct  Freqirency  Input 

Oee -posh  Action  Buttons 

Baflt-in  Dii^iffiiT 

2.4  W  Audio 

\M^t  Easy  to  Reed  Display 

Tom  Scon  (opi.  UT-lt) 

Voice  Synlliefiiff  {opI.  UT-W) 

DptioriQl  Pager  and  {ade  Sqnekli 

Opttonnl  Tone  Stfuelcb  onil 
Pocket  Beep 


pWtf 


OR...True  Dual-Band  Operation 


fC'2340H  with  supplied  imTJ  DJMF  Micmpbone 
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K-2340H 

The  TC  234t>il  offer:;  Independent 
Controls  tind  Swftcltes  for  each  band 
(VTOAItlz,  Memtjn/Call.  Volume/ 
Squelch  and  tnain  tuning  dial)  for  True 
Dual  Band  Operation.  £knh  Irequendes 
are  "?rta£kird"  for  quick  visual  reftrence 
and  greiicr  driving  safety: 

Ea.sy  10  read  in  umhieni  light  or 
direct  sunlight^  the  lC-2340fl  s  Large 


DUpby  is  easy  lo 

>iew  and  operatCt 
even  while  driving. 

The  U:-3340H 
featnres  110  Memory 
Chonnds  (each  hand 
lki$  50  regular  tnemories,  2  scratch 
pad  memories,  1  call  chatinel  and 
2  5can  edges). 

One  Ptjsli  Batltrn  Ctmfrols  allow  you  to 
adjust  funciionii  on  your  IC- 23^011  with 
a  single  push  of  a  hutton.  This  offers 
increased  operaiing  convewence  and 
safety  wlille  driving. 

The  IC-2.140H  dso  offers  both  an  Auto 
Repeater  Function  and  optional  Tone 


Sou  FtJitctlon.  Just  as  with  the  IC  2^00H, 

the  IC-2540II  will  automatically  selea 
the  proper  duplex  and  offset  direcljon 
for  repeater  operations.  It  wilJ  also 
mwTi  for  and  set  the  siihaudihle 
tone  frequency  beinj^  transmitted  hy 
other  stations. 


View  D  ¥yw  fenoBstnlTOt 


Hi  fov  pBilttJ^olin 
icon  Mm  10^ 


\UM  Am&rira,  Inr  CDrportrte  Hecp(?qiKirfers 
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©  W^  COM  Artinrr'tu.  Inc  Tlu  ICOM  ^a^a  h  h  rngliidi  btl 
^rqittm^rk  of  KOM,  tni.  All  ^talod:  ^lecificjilioi'ii  nn  nu^lntl 
En  ii^Dfign  vHllHur  Hllu  «  filip&iL  Al  lEDM  mW 


Call  our  Brochure  Hotline  for  FREE  iHeroture 
on  ICOM  radios:  (206)  4S0-6088. 
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EQUENCIES  FAST  with  the  Sta^ 

mi(^SER  &  HOLD  Models,  TWOPril 
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*  ATH™  Series 

ATH  ™  SERIES  FEATURES: 

•  Easy  to  use  -  simple  controls 

•  Ultra  fast  response  time 

•  Extra  BRIGHT  LED  digits 

•  AC  or  Battery  operation 

•  Maximized  sensitivity 
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WARRANTY 

5  Years  Parts 

1  Year  Labor 
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ACCESSORIES 

#CC-90  Soft  Case  for  ali  models..., „$12. 

#TA-90  Telescope  BN  C  ^intenna ,„ ,, 12. 

tfTA-QO-L  Telescope  Elbow  BNC  antenna ....16. 

#RD-150  150  MHZ  Rubber  Duck  antenna 1§. 

#RD-2750  27  &  50  MHZ  Rubber  Duck  anienna....2S. 

#RCM50  450  MHZ  Rubter  Duck  anienna 16. 

#RD-e00  Celfulaf  ptione  band  RD  antenna .29. 

#C/6A  ABOVE  7  ttems,  SAVE  $3099, 

#M-207-!C  Interface  Cable  MFJ  ant.  analyzers......  10. 

#P-t10  200  MHZ  1X-10X  probe..... 39. 

#l_P-22  Low  Pass,  Audio  probe 25. 

#DC-1 0  Direct.  50  OHM  probe „..„_„.._^.^. 
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AmrFmiATTontnL  rrv 


398  NE  38m  St..  Ft.  Uuderdale,  FL  33334 


Model  1350  ^ 

Ecooomy  Frequency  Countef 
1-1300  MHZ.  3  gate  times. 
^  Hold  switch 
(No  ATH  or  Bar  Graph).... $119. 


AJI  instruments  btb 

true  Pocket  Size: 

4"  High  x  3.5"  Wide  x 

1 "  Deep,  <1 4  cubic  tn. 

and  are  shipped  with 

factory  installed 

Ni-Cad  batteries  and 

AC  charger/adapter. 

Antennas  are 

optional. 


FEATURES 


ATHW 
$149 


ATH-15 


Am-30      ATHSO 


reg  S7  79  rag  $235  peg  $299         reg  $339 


FREQUENCY  RANGE 


1  MHZ' 
1200  MHZ 


1  MHZ- 
1500  MHZ 


1  MHZ- 
2800  MHZ 


AUTO  JniGGER  a  HOLD        YES 


YES 


YES 


5HZ- 
2800  MHZ 

YES 


SiGNAL  BAR  GRAPH 


NO 


YES 


YES 


YES 


LOW  BATTERY  tND. 


NO 


YES 


YES 


YES 


ONE-SHOT  &  RESET 


NO 


OPTIONAL 


YES 


YES 


Ht-Z  LOW  RANGE 


NO 


NO 


NO 


YES 


OFTIOH  #HST-15  is  a  high  accuracy,  high  stability,  time  base  upgrade  that 
can  be  ordered  with  any  ATH  series  model  (0.2PPM  TCXO) ....,.$100, 


Extend  readability  distance  wtth  BAND  PASS  FILTERS-  $49  ea. 

#LP'60       DC -60  MHZ  #6P-150      130  -  500  MHZ 

#HP-400    400 -1500  MHZ  #HP-800     800  -  2000  MHZ 

#&P-4    AII4Finers     $189 


Terms:  Shipping^andJing  charges  U,S.  &  Canada  5%  (S5  mtn--  SIO  max)  Others  add  W%.  FL  resfdenis  add  6%  tax.  COD  fee  S5. 
VISA,  MC^  Discover  accepted.  Prices  St  specifications  subject  to  change  without  notice  or  obligation. 
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500  MHz  SPECTRUM  ANAL 


$895 


6"xI2"xl6"(HxWxD> 
(only  1 6  LB) 


SA1800C  SHOWN 
$2295.00 


1-1300  MHz  In  One  Sweep  $1895  made  in  the  usa 

ALL  NEW  SPECTRUM  DISPLAY  MONITOR  plus  FULL  FUNCTION  SPECTRUM  ANALYZER 


LET    THE    SA500A  SPOT  THOSE    HIDDEN    SIGNALS 

The  SASOOA  easily  attaches  to  any  receiver  IF  output  jack.  Providing 
a  panoramic  signal  display  of  your  1-30  MHz  and  30  to  2000  MHz 
scanner  or  communication  receiver.  The  SA5MA  is  a  Professional 
Spectrum  Surveillance  Technology  Monitor.  A  Full  Function  Sp^tmm 
^dialyzer  with  ■*-/-  5KHz  Narrow  Band  Filter,  Center  Fieq.  Display,  50 
MHz  Mailcer  Generates,  Capable  of  Tuning  Duplexes,  Amps,  Filters 
R^^ivers,  Transmitters  &  Perfonn  EMI,  RFI,  FCC,  Testing.  SA500A 
First  aObrdable  FrofessioDal  Spectrum  Monitor/Analyzer  for  all 
serious  Ham  Radio  and  Radio  Monitoring  Operators^  just  $895,00 


.2*L3gH£  SA1300B  THE  ULTIMATE  low  cost  ANALYZER 
Quality  &  Performance  thafs  what  ITC  Spectrum  Analyzen  are 
known  for.  80  dB  on  Screen.  -1 10  dBm  Sensitivity,  Center  Frequency 
Display,  +/-  5KIfe  Narrow  Band  Filter  (for  5KHz  resolution  band 
width)  50  MHz  Marker.  DISPERSION  ZOOM,  Baseline  Clipper, 
Sweep  Speed,  Adjustable  Video  Filter,  40dB  of  Input  Attenuation  . 
Standard  on  all  ADVAPTTAGE  Spectrum  Analyze  specials.  The 
SA1300B  and  SA!ffiX)C  provide  Laboiatoiy  Performance  at  a  fraction 
of  the  noTmal  cost.  The  SA1300B  $1 895.00  -SAI800C  .2-1 .3GHz  & 
.8-L8GHZ  $2295.00.  Add  a  1.3GHz  Tracking  Generator  to  any  unit 


1.3GHz  FREOIJENCY  €OIJi\TEU  .001  ppm 

$479.00 


JIISAUfH}H 


r  u  u  u  u.  u  u  u 


MULTRMCnOM  COUNTER  FG1300 


fUft  .41 


-1 


MK  I     iMHi' 
\ I    W 


ISO9002  CERTIFIED 
FIVE  YEAR 
WARRANTEE 
REG.  PRICE    $599.00 
SAVE  $120.00 


Laboratory  Performance  PROCESSOR  STABILIZED  OVEN  OSCILLATOR  .001  ppm 


rrC  FC1300:  the  fimt  frufy  Accurate  law  cost  Frequency  Counter.  Accuracy  is  the  #1  Frequency  Counter 
Requirement  The  $200  -  $800  counters  being  advertised  the  past  few  yesffs  are  but  toys  when  it  comes  to  accuracy. 
These  guess-»a-matic  units  are  off  5  to  10  PPM  over  temperature  &  time  (Thafs  +/-  6,000  -13,000  Hz  at  L3  GHz) 
The  FC1300  is  accurate  to  withm  +M3  Hi  at  L3  GHz  0^0  degrees  C.  Sensitivity  Is  <  5mV  IHz  to  13  GHz, 
50  Ohm  &  1  Meg  Ohm  inputs,  LP  filter,  Ix  -lOx  input  Att.  Frequency  Measurement,  Period  Averaging,  Time 
Interval,  External  Counter,  Freq.  Ratio,  Hold  &  Reset  Functions,  4  Gate  times  .01  to  10  Sec.  Tired  of  guess-so-malic 
Counters:  Serioua  About  Accuracy:  Ready  to  step  up  to  Laboratory  Performance  Accumcy:  Call  Today  &  Order 

AB  VANTAGE   mSTRUMENTS  CORP.    master  CARD -VISA  -  DISCOVER  -  AMX 


/: 


1818 


Call  800-568 
To  Order  or  Info. 
Free  1995  Catalog 

ADVANTAGE 

Carries  a  full  line  of 

Scopes  -  Analyzers 

Frequency  Cotjnters 

Generators 
LCR  Bridges  &  DM M^ 


3817  S.  CARSON  ST.  #  818  CARSON  CITY  NV.  89701     Terms:    COD  -  Check  -  Money  Order 
702-885-0234  FAX  702-885-7600  Call  Toll  Free  800-566-1818  -  BBS    310-549-0321 

PRIC£S  &  SPECIFICATIONS  SUBJECT  TO  CHANGE  WriHOUT  NOTICE  OR  OBUGATION,  F.O.E.  CARSON  CITY  NV.  NV.  RESIDENTS  ADD  SALES  TAX 
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Yeah,  I  built  that , «„ ..., •...„. WBSVGE 

Stretched  Vertical  Gain  Antenna  for  6  Meters 

Here's  a  way  to  dramatically  improve  your  50  MHz  operating  capabilities* 
.»-.. „„ ,, ...WB2EQG 

The  CW  Operator's  Friend 

Sirnply  push  a  button  ar>d  serxi  those  frequently-repeated  COs^  IDs  and 
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The  Oak  Hills  Classic 

Dual-band  QRP  kit. 
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ARK-4 

A  40  meter  transceiver 
klL .-,WB8VGE 

The  Kenwood  TH'22AT 
Hand-Held  Transceiver 

Meet  the  latest  in  little 
HTs  from  Kenwood, 
WB9RRT 

The  Ameritron 
ALS-500M  Soltd-State 
Mobile  HF  Amplifier 

The  long-awaited  linear 
lives  up  to  its  promotion. 
.„„,.W6K0W 
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Straight  Key 

Experience  the  feel  of  a 
welJ-buiit  code  key. 
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VWcjy/d  you  ifke  to  comfi/ne  beautituf  scenery  witn 
hamming,  camping  and  bicycling?  Turn  to  page  56. 


FEEDBACK.^ 
FEEDBACK! 

It's  like  being  (here— 
righi  here  in  our  offices ! 
How?  Just  take  advanmge 
at"  Dur  FliliDBAtlC  card 
on  page  1?.  Yoii'U  nouce 
a  feedback  niunbcr  ai  the 
t>eginning  of  each  aitkle 
and  column.  We'd  like 
you  to  rate:  v^liai  you  read 
!>o  ihm  we  can  print  whm 
types  of  things  you  like 
best.  And  then  we  will 
draw  one  Feedback  card 
each  month  for  a  free 
subscription  to  7J. 
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On  the  coven  Build  your  own  Oak  HHis  Ciassic  duat-banden 
A  review  begins  on  page  f4.  (Photo  courtesy  of  KEBKL) 


Manuscripts  Coniributions  in  the  form  of  manu scripts  wnh  drawings  and/or  photographs  are 
welcome  and  will  be  considered  for  possible  pubfication.  We  can  assume  no  responsibility  for 
loss  or  (iamage  to  any  malehat.  Please  enclose  a  stamped,  self-addressed  envelope  with  each 
submission.  Payment  for  the  use  ot  any  unsolicited  material  will  be  mad&  upon  publication. 
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Number  1  an  your  Fe^back  card 


Afi 


£VEff  SAY  DIE 


Wayne  Green  W2NSD/1 


Yes,  rm  an  Optimist! 

I've  been  accused  of  being  3  dod- 
ctefing  old  man  with  a  Pollyana  ap- 
proach to  life,  Now  I  admit  that  I'm  a 
crummy  businessman.  Always  have 
been.  Oh.  I  know  what  I  should  do  to 
make  money,  but  never  having  had 
much  interest  in  money,  I've  always 
tended  to  avoid  that  aspect  of  busi- 
ness and  depend  on  others  to  man- 
age the  day-to-day  business  and 
handle  the  accounting  .  .  .  including 
my  personal  investments.  And  that 
has  encouraged  people  with  scruple 
deficits  to  take  advantage  of  the  situ- 
ation, causing  me  periodic  traumas. 

I'm  enlhusiasttc  abou!  heiping  to 
pronnote  new  lechnoiogies,  as  t  have 
in  the  ham  radio  field  with  sideband, 
soJid-slate,  RTTY,  NFM.  SSTV,  re- 
peaters»  and  so  on.  As  1  have  with 
compute rs^  compact  discs,  and  now 
cold  fusion.  And  I  happen  to  think 
that  amateur  radio  holds  an  important 
key  to  getting  America  more  competi- 
tive with  countries  like  Japan,  so  I've 
t^een  plugging  for  ham  growth,  partic- 
uiarly  for  youngsters.  I  believe  that 
only  by  generating  at  least  a  million 
new,  young  hams  wifl  we  have  a 
good  chance  of  holding  onto  our  ham 
bands.  And  whether  any  of  them  can 
copy  13  per  is  irrelevant.  America 
needs  a  high-iech  work  force,  not 
skilled  brass  pounders. 

Yep,  I'm  o^d,  but  I'm  not  exactly 
doddering  .  .  ,  yet.  I  get  out  every 
morning  soon  after  sunup  and  jog  a 
couple  of  miles  up  and  down  our 
chaUenging  New  Hampshire  hills. 
And  I  usually  put  in  100-hour  work 
weeks,  just  like  I  did  50  years  ago. 
It's  just  that  for  the  Jast  couple  of 
years  Tve  been  more  interested  in 
finding  solutions  to  our  country's  so- 
cial probtems  .  .  .  like  crime,  drugs, 
welfare,  the  deficit^  our  crooked 
Congress,  wasted  foreign  aid  money, 
health  care,  our  k>usy  school  system, 
and  so  on-  And  then  I  got  involved  in 
Starting  a  magazine  to  help  cold  fu- 
sion gel  out  of  the  laboratory  ar>d  into 
production  so  we  (^>uld  start  getttng 
hd  of  the  pollution  caused  by  coal,  oil, 
gas,  and  even  nuclear  power.  No 
more  srrvog  some  day? 

When  some  people  1  trusted  got 
together  recently  to  try  and  put  me 
out  of  business  so  they  could  sfart 
businesses  in  competition,  I  had  to 


clean  house  and  take  over  as  CFO, 
general  manager^  73  editor,  and  so 
on.  Oh,  I  can  do  it,  I  just  pefer  doing 
creative  things  to  running  a  bunch  ot 
businesses.  In  addition  to  managing 
73  and  Radio  Fun,  ihere*s  Uncle 
Wayne's  Bookshetf.  the  Golden 
Recording  Studios,  the  independent 
Music  Producers  Syndicate  (IMPS), 
with  mail  order,  distributing,  sam- 
plers, and  manufacturing  divisions. 
Tlien  there's  *Co/£f  Fusion'  and  the 
editor  who  left  to  try  and  start  a  com- 
peting magazine.  Fortunately  John 
Kane  AB3C  stepped  in  as  the  new 
tech  editor.  He's  a  retired  physics 
professor  who's  worked  at  several 
universities  and  put  in  a  few  years  at 
Brookhaven  and  Bell  Labs  working 
on  particle  physics. 

Sure,  I  have  my  hands  full  bailing 
out  the  mess,  but  I  enjoy  a  challenge. 
And  once  I  have  everything  running 
fairty  well  I'll  be  looking  for  someone 


pressure  from  my  draft  t^ard,  I  left 
college  and  joined  lt\e  Navy.  There  I 
was  paid  a  pittance  lo  learn  electron- 
ics in  what  I  believe  was  the  best 
electronic  school  in  the  world.  Then  I 
operated  and  serviced  radio,  sonar, 
and  radar  equipment  on  a  submarine, 
making  five  war  patrols.  Work?  Hal 
Room,  board,  travel,  education  .  ,  . 
and  J  got  paid.  There  was  a  good 
deaJ  of  excitement  and  danger  too. 
making  II  more  fun.  You  can  read 
about  that  in  my  book,  Uncie 
Wayne's  Submarine  Aaventures  in 

wwn. 

The  governmeni  paid  me  to  go 
back  to  finish  college  for  two  years, 
then  I  got  my  first  post-war  job  as  the 
chief  engineer  of  WEEB  in  Southern 
Pir^es,  NC.  I  was  only  beirig  paid  50c 
an  hour,  but  L  fiad  a  ball  as  an  engi- 
oeer-announcer.  i'd  have  done  it  for 
nothing,  even  with  those  90-hour 
weeks. 


"If  you  do  what  you  enjoy, 
and  get  good  at  it,  the  chances 
are  youll  end  up  with  far  more  money 
than  you  ever  expected. " 


to  take  the  reins  so  L  car)  write  more 
books ^  do  more  teaching,  and  even 
try  doing  a  radio  talk  show. 

I  was  not  surprised  when  ham* 
dom's  pinko  version  of  the  Enquirer, 
with  abou!  as  much  scruples  and 
credlbiliy,  interviewed  a  couple  of  my 
ex-employees  ,  .  .  who  were  a  major 
part  ot  the  problem^  and  published  a 
personal  attack  on  me.  1!  any  poten- 
tial employers  ever  ask  me  for  a  rec- 
ommendation I'll  send  'em  a  copy. 

Are  You  Being  Patd  Enough? 

I've  gotten  paychecks  aN  my  work- 
ing  life  but,  in  thinking  back,  Tve  nev- 
er worked  for  a  paycheck.  The  pay 
was  always  icing  on  the  cake.  I  en* 
joyed  my  jobs  so  much  Td  have  dcme 
'em  for  free.  My  first  real  job  was  with 
GE,  back  in  the  summer  of  1942, 
testing  and  tuning  tiansmltters  for  the 
Army,  Wortang  on  radio  gear  wasn't 
woric,  H  was  gfeal  fun  .  .  .  and  I  got 
paid  too! 

Then,  with  some  not  too  gentle 


Next  I  put  WPIX  (TV)  In  NYC  on 
the  atr  as  chief  cameraman.  Wow, 
was  that  fun!  By  then  I  was  being 
paid  a  big  $70  a  week  to  have  fun.  At 
WXEL  in  Cleveiand  I  made  $80  a 
week  as  a  T^  director.  And  about  the 
same  at  KBTV  in  Dallas  as  a  director. 
Then  there  was  a  stint  at  Airtxime  In- 
sirumeni  Laboralories  as  an  engi- 
neer.  where  \  pulled  down  around 
$90  a  week  managing  Air  Force 
radar  and  radio  development  pro- 
jects. That  was  fun.  and  faistrafing,  I 
saw  endless  millions  of  dollars  t>eing 
wasied,  with  the  Air  Force  happily 
picking  up  the  tab,  no  questions 
asked.  I  really  hate  to  see  money 
wasted  .  *  -  probably  an  old  Scotch 
gene  thafs  kk^ked  in. 

But  bow  about  you?  Are  you  work* 
ing  for  a  cmmmy  paycheck,  or  is  the 
pay  just  a  bonus  for  doing  things  you 
enjoy?  If  you  aren*t  anxk>us  to  get  to 
work  every  day,  and  hate  having  to 
leave,  maybe  it's  time  to  re-evaluate. 
Maybe  it's  time  to  look  for  "work"  that 


is  fun  for  you. 

When  I  took  over  as  Ihe  editor  of 
CQ  in  1955  I  was  being  paid  only 
$10,000  a  year,  but  what  fun.  I  mag* 
tne,  getting  on  the  air  and  operating 
as  pan  of  the  job  description.  Going 
on  OXpeditions,  ditto.  Getting  to  test 
the  latest  ham  gear.  Nirvana.  It*s  no 
wonder  when  I  got  fired  from  that  job 
in  1960  that  I  soon  started  my  own 
ham  magazine.  I  si  ill  love  trying  out 
new  gear  getting  involved  with  new 
technologies,  talking  at  ham  clubs, 
hamfests,  and  conventions.  That's 
work?  Har-de-har! 

And  though  I've  never  done  ar^y  of 
these  things  because  of  itie  money, 
for  some  reason  the  money  has  al- 
ways come  In.  Oh,  sure,  Tve  gotten 
into  financial  binds  now  and  then  be* 
cause  I  haven't  pa^d  much  attention 
lo  the  accounting ^  t>ut  rt's  never  taken 
long  to  get  things  perking  again.  At 
times  far  more  money  that  I  ever 
dreamed  of  has  poured  k\. 

tt  you  do  wfiat  you  errjoy,  and  gel 
good  at  it,  the  chances  are  you'll  end 
up  with  far  more  money  than  you 
ever  expected.  And  you'll  also  find 
that  the  IB  are  plenty  ot  unscnjpulous 
people  who  a/e  money-oriented  who 
will  try  to  steal  it  from  you» 

Speaking  (well,  writing)  about  my 
days  al  WEEB.  one  ol  the  writers  at 
the  station  had  had  a  play  produced 
on  Broadway.  "Men  Of  Iron-"  It  was 
about  building  a  skyscraper.  When  I 
quit  to  work  lor  WPIX  in  New  York, 
Joe  came  lo  visit  me  and  show  me 
the  script  for  a  new  ptay  he'd  wfitten. 
It  was  about  Van  Gogh,  Unfortunately 
he  put  it  on  the  seat  of  the  subway 
tfain  and  forgot  it  when  he  got  off  at 
my  stop-  And  that  was  in  thte  days  be^ 
lore  phoiocopiers  and  word  proces- 
sors, so  it  was  his  on/j/copy 

Lt  was  never  turned  into  Ihe  BMT 
bst  and  found,  but  about  three  years 
later  his  exact  play  appeared  as  a 
movie,  so  someone  found  it. 

While  I  was  working  for  WPIX  I  got 
to  know  a  chief  of  detectives  in  New 
York  who  had  an  idea  for  a  TV  series. 
True-life  stuff.  For  instance,  he  ex- 
plained how  they  were  able  to  get 
confessions  from  even  the  toughest 
criminals  by  taking  them  around  the 
comef  from  the  station  house  to  a 
dentist  who  would  drill  the  suspect's 
teeth  without  anesthetic  until  he  con- 
fessed. Then  he'd  fill  the  holes  and 
no  one  could  prove  anything. 
Thought  you*d  like  to  know  about 
that, 

How*s  Vwir  Geography? 

One  Of  the  more  exciting  aspects 
of  amateur  mdio  is  our  ability  to  make 
friends  just  about  anywhere  In  the 
world.  A  good  DXer  gets  to  know  ev* 
ery  country,  and  just  about  every  is- 
land in  the  world.  So  here's  a  little 
test  (Figure  1,  page  76)  for  you  to 
see  how  youVe  doing.  No  fair  looking 
'em  up.  Three  points  for  each  you  get 
correct* 

Vep,  there  are  some  toughies, 

Contmued  on  page  7B 
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Throwing  out  batteries  is  throwing 
out  money.  And  adding  to  our  rapidly 
filling  landfills. 

But  now  there's  a  smarter  choice  - 
Rayovac  Renewal.  They're  the  only 
alkaline  batteries  created  to  be  reusable, 
25  times  or  more.  So  each  Renewal 
replaces  many  single-use  alkalines. 


How  to  throw  out 

136  fewer 
batteries 
this  year. 


But  don't  confuse  Renewal  with 
yesterday's  rechaigeables.  Renewal 
batteries  are  totally  different.  They're 
aB^alines,  so  you  get  longer  life  from 
each  charge .  And  the  Renewal  Power 
Station^  makes  charging  hassle-free. 

So  switch  nov\r.  You'll  save  trash. 
And  you'll  save  cash.  Smart  Move 


RENEWAL 

REUSABLE  ALKALINE. 


V 


REUS  A 


Call  1800-237*7000  for  more  mfonnation. 

*PesJbrmance  depaidfl  dq  ymir  device  and  how  ymi  \ia&  them.  FiDqU'SitcshaFgdiig  Eoemjis^ssiivtn^ 
[wAIL-m  REBATE  fEXPIRES  JAM  31,1995  [ 

Sawe  $10  to  start  SH^wal 

Gel  SIO  back  hf  tBiSai  OB.foarpaTt±mse  ot  uiy  Renewal  Power  StailcirEi  aii<d  3  fsckagcs 
of  any  RAnemraJ  batterivC* 

lb  r«q«lve^  ywir  reJ^ata,  enclose  dated  cash  register  receipt  with  purdiflse  price  cUrded. 
and  proof  of  purchase  (1  Power  StatlDn  and  3  battery  naiA  UPC  symhdlM  end  nrnniwrs)- 


Uaflto: 


Nanw 


P.O.  Box  7237 

09B«0v  MN  5E5e^7237       City 


fitate 


-ZlP^ 


Only  t^  ottuas.  iasni  nno  onj^npi  UPC  and  wtfnai  casf^  rsg^t^K  raoefit  puuiilhd.  no  ^Au^ies.  Otisr  gsed  oray  In  USA,  vdd 
Tirl — r  I  iiiJiirMir Tiri'  ii T  rnntirritrj  "Ua TM  ki  nftii  nnr^:  "'1  'n •  fTiih Tiiiiimfrtf p  Tlnr  n  n 'iir lti  nnn  rn  firrr  i  (n   Tiniil^ 


Letters 


Mumber  2  on  yoyf  Feedback  cird 


Fred  Weinberg,  Tulsa  OK  Wayne, 
while  I  am  not  a  subscriber,  I  am  a 
reader  and  foUowar  of  your  career.  My 
first  radio  was  a  HeatnkJi  Twoer,  con- 
verted for  use  lor  ihQ  Crvii  Air  Pairol, 
and  fm  led  me  to  a  career  in  commu- 
nications in  which  I've  owned  broad- 
cast and  print  properties. 

Currenity,  rm  helpir>g  restore  AM  ra- 
dio to  its  onginal  place  in  the  sc^eme  of 
iftlngs  under  the  tneory  that  If  you  give 
me  a  transmitter  that  a  lot  ot  people 
can  tune  in,  we'll  find  a  way  to  capture 
that  audience.  It  helps  that  the  big  boys 
have  abandooed  AM  as  dead  because 
it  brings  the  prices  down. 

I  figure  that  spread  speclrum  and 
digital  compression  will  make  TV 
broadcasters  of  us  ati,  so  Ifs  realty  the 
software  that  counts. 

When  I  think  of  how  far  weVe  come 
from  the  days  of  that  Twoer  (and,  by 
the  way,  72  Isn't  very  oid*-4hat's  how 
old  Bob  Dole  will  be  when  we  elect  him 
president  in  1906),  I  marvel  that  there 
Is  a  piece  for  people  who  reaJly  don't 
want  to  work  for  big  companies.  But 
there  B. 

Wayne,  your  career  has  been  an  in- 
spiration for  many  of  us  who  would 
rather  not  work  for  anyone  but  our* 
sefves  and  I  hope  that  yoo  neaMze  that 
what  yoti  do  has  an  influence  far  be^ 
yorKJ  tbe  field  of  telecommunications. 

1  hope  to  read  your  editorials— fine 
print  and  all— well  into  the  future. 

Jonathan  Walter,  Prlnee  Rupert, 
&C»  Canada  I've  found  out  personalty 
about  the  mess  in  the  school  system 
you've  been  writing  about  in  your  edito- 
rials. Although  I  graduated  last  year,  I 
stilt  am  involved  with  my  school.  A  cou- 
ple of  my  friends  are  teachers  there 
and  I  am  tutoring  grade  12  math  stu- 
dents. One  of  those  teachers  actually 
helped  me  in  last  year's  guerrilla  at- 
tack. He  read  Gatto's  book  and  agrees 
with  everything  in  n,  but  his  bands  are 
lied,  A  few  niglits  ago  ¥»  got  to  talking 
about  the  situation.  I've  seen  firsthand 
that  the  worst  damage  has  already 
been  done  by  the  time  kids  hit  high 
school,  f^^  teacher  friend  was  descrtk 
ing  how  he  would  bring  in  realty  neat 
stuff  from  outside  the  normal  boring 
curriculum,  such  as  videos  and  visitors 
.  . ,  itie  head  of  a  $i,000,OOQ-per-year 
project,  for  example.  Tlie  kid's  ques* 
tions  wereni  about  \hB  exdting  scientlf- 
k;  wOfH  he  was  doing;  tfiey  wanted  to 
know,  *How  much  money  do  you 
make?"  While  he  was  explaining  about 
h!s  workp  the  students  talked  among 
ihemseJves  and  otherwise  ignofBd  him, 
e)(cept  when  he  touched  on  sex,  vio^ 
tence,  or  escptosions,  then  he  had  tn^ 
rapt  attenibn.  In  my  math  tutoring,  I've 
found  they  teach  nothing  but  the  most 
fundamental  arithmetic  in  elementary 
school,  so  by  the  the  ttme  students  hit 
grade  12  they  dont  have  a  foundation 
for  teaming  to  yndaisiEnd  and  use  tf^e 


From  the  Ham  Shack 

new  stuff.  Grade  12  math  is  ilteraily  a 
whirlwind  tour  of  all  the  lopk^  that  real-^ 
ly  need  a  couple  years  to  soak  in.  I 
asked  my  former  math  teacher  atx>ut 
the  curriculum,  and  why  so  and  so 
wasn't  included,  since  it  would  make 
learning  the  other  things  easier.  She  re- 
minded me  why  by  taking  me  back  to 
the  trfvial  texUDooics  tfiat  are  used  in  the 
previous  high  school  years.  In  other 
words,  those  years  had  been  wasted, 
so  all  she  can  really  do  Is  push  stuff  at 
her  grade  I2's  to  memorize  so  they 
can  pass  their  provincial  exams  and 
she  can  look  good. 

In  Surrey,  a  suburb  of  Vancouver, 
BC<  parents  have  set  up  a  traditional 
school,  one  with  discipline  and  curricu- 
lum that  go  back  decades.  They  did 
this  in  spite  ol  intense  opposition  from 
the  teachers'  union.  They  do  realize 
there's  something  wrong  with  the  public 
school  system. 

Hmm,  maybe  it  isn't  just  the  code 
ffiafs  a  t^&rti^f  keeping  kkH  away  /^om 
hamming.  Maybe  the  math  is  too 
tough,  Thai  Ohm's  t^w  is  a  toughie, 
fight? . . .  Wayne 

Rlohard  Glllmann  KI7KJ,  Is- 

saquah  WA  Wayne,  I  enjoy  reading 
your  "Never  Say  Die"  column  every 
month  in  73.  YouVe  often  written  about 
how  the  growth  of  amateur  radio  and 
school  radio  clubs  stopped  in  the  early 
t960s.  While,  no  doubt,  incentive  li^ 
censing  had  its  effects  arnsttier  factor  in- 
flue^K:ed  me  at  the  time 

I  was  in  a  high  school  radio  club  In 
1963,  at  Homewood-FlQSsmoor  High 
School  in  Illinois.  My  friends  and  I  were 
fascinated  by  etedronic^,  and  we  w&e 
studying  the  code  and  ttveory  for  our 
Novice  licenses , 

One  day,  our  school  announcecf  a 
weekend  program  that  would  let  us  use 
the  computer  lab  at  the  liiinois  Institute 
of  Tectinotogy,  We  coukj  run  programs 
on  their  IBM  1620  and  later  IBM  7Q44 
oon^pulers.  All  we  had  to  pay  for  were 
blank  punch  cards.  (Remember,  this 
was  the  Stone  Age  of  computeml) 

We  all  jumped  at  the  chance.  We 
were  down  them  every  Satuiday.  Soon, 
we  knew  more  than  the  teachers,  it 
was  exciting,  it  was  the  forefront  of 
technology,  and  it  turned  into  a  career 
for  me. 

The  ra<Jo  club,  neglected,  went  into 
a  tayspjft  The  new  computer  technolo- 
gy v\/as  more  interesitng  to  us  tfian  the 
old  radk)  technotogy.  The  generation  ol 
kids  that  followed  us  had  teletypes  con- 
nected to  time-sharing  systems,  and 
the  generation  after  that  had  personal 
computers,  to  make  the  experience 
even  more  enticing.  Now  they  have  the 
Internet* 

I  did  eventually  get  my  Novice  li- 
cense, but  nev&  operated.  In  the  'BOs, 
I  gcM  an  Advanced  ticket  sc  that  I  coukJ 
try  p^*et  radio  I  txjilt  a  TAPR  TNC-2 
kit,  figured  out  how  to  wire  a  cable  to 


my  Fcom  10-2 AT  and  connected  to  all 
the  PBfiSs  I  could  reach  on  2m.  I  was 
disappointed  to  find  out  how  dull  me 
PBBSs  were,  compared  to  telephone 
BBSs  and  to  the  Internet.  There 
weren't  many  callers,  and  what  they 
had  to  say  wasn't  very  interesting. 

For  amateur  radio  to  thrive,  we  need 
to  firKl  a  way  to  make  it  more  appealing 
to  computer  hobbyists.  You  dont  need 
a  Ikrense  to  access  the  Internet;  there 
are  no  restrictions  on  message  content, 
and  you  can  automatically  tomard  any- 
thing. This  is  what  we  have  to  cornpete 
with.  Recent  FCC  ailings  have  been  in 
tfie  right  tJ rection:  no-code  Techs,  and 
relaxed  rules  for  message  content  and 
automatic  forwarding.  I'd  like  to  see  the 
FCC  go  further  In  this  direction. 

Here's  my  proposal:  For  the  ham 
bands  above  500  MHz,  eliminate  the  I- 
cense  requirement  entirely,  and  re- 
move an  restrictions  on  message  con- 
tent and  ionwarding.  These  UHF/SHF 
bands  could  benefit  (mm  more  activity. 
The  originator  of  a  message  woukl  be 
sdety  responsible  for  its  content 

This  would  lead  to  a  great  expan- 
sion in  wireless  computer  networking 
by  amateurs.  More  participants  gives 
you  more  people  to  write  to  and  Chat 
with,  more  varied  postings,  more  files 
to  dpwnkiad,  and  richer  content  In  gerv- 
eml.  A  trigger  network  works  t^etter  In 
emergencies,  too.  We  could  have  a  big 
branch  of  the  Internet  over  the  radio, 
accessible  for  free  1o  anyone  with  a 
computer,  a  radio  and  a  TNC.  Now, 
that  wDukj  be  exciting. 

Tom  Prentiss,  Calvert  City  KY 

Wayne,  I  recall  when  73  Magazine  was 
at^out  5'  X  8'  in  size,  and  the  cover 
price  was  $.37.  1  had  always  enjoyed 
your  outlandish  editorials,  and  was  a 
particularty  big  fan  of  yours  when  you 
were  trying  to  establish  a  counterpart  to 
the  ARRL  I  even  drove  to  Peterbor- 
ough one  summer  to  interview  with  you 
for  the  direcior^s  job  of  that  fledgling  or- 
ganization. 

Having  the  usual  excuses  for  not 
keeping  up  with  that  hobby,  (except  for 
faithful  renewal  of  tfie  Icense)  Tve  only 
recently  begun  to  re^ndle  my  interesli 
and  for  the  lirst  time  in  years  Tve 
bought  a  ham  magazine  (73  Amateur 
Radio  Today  October  1994).  I  congrat- 
ulate you,  in  your  advanced  age.  for 
maintaining  your  sense  of  humor  and 
provocative  ttioughl  process^ 

I'm  certaiiTiy  aware  that  73  is  a  ham 
magazine,  and  should  mostly  be  orient- 
ed to  that  pursuit;  however  since  you 
are  asking  for  the  readership  to  submit 
ham  projects  and  articles  for  publica- 
tion, why  not  go  one  step  lunher?  Why 
not  soMl  features  of  any  type  for  publi- 
cation? After  all,  you  are  the  one  con- 
stantly admonishing  others  to  get  off 
their  duff  and  do  son\ething  productive, 
You  also  surely  krx>w  ttial  many  ham 
readers  simpty  do  r>ot  have  the  exper- 
tise lo  write  something  of  a  technical 
nature.  There  may  be  a  Hemingway  In 
the  wings.,  and  for  all  the  bureaucracy 
involved  in  the  nomiat  publishing  mer- 
ry-go-round,  unable  to  get  published. 
Enter  Wayne  Green,  and  73  magazine. 


Sure,  there  would  be  some  costs  in- 
volved, for  logistics  and  compensating 
tfie  author  {me,  pay?),  but  I  can  fore- 
see the  readership,  arKi  the  number  of 
sut>s:rit)efS,  growing. 

For  more  than  30  years  IVe  t>een 
chiding  myself  to  write  to  Uncle  Wayne, 
and  I've  finally  done  it.  I  Imagine  your 
hope  is  that  It  will  tie  ano!hef  30  belore 
Idoitagala 

Tom.  Thanks  for  the  n/ce  iettar ,  ,  , 
giad  you've  been  enjoying  my  editorf- 
ais,  even  when  they  have  iittfe  to  do 
mUi  amateur  m(^o.  WelK  f  can't  twip 
^mmg  my  enthusiasms. 

i  wtHik^  Hke  to  see  ham-mfen^d  s!o- 
rites,  poetry,  canoons,  photographs,  and 
so  on.  But,  if  i  get  too  far  afield  Hi  get 
Oeefe.  Trve  stories,  fttian,  fantasy  and 
humor  wiif  be  welcome . . . ,  Wayne 

George  Smmdrlee  N4XDC,  Mari- 
•tta  GA  Some  of  us  are  wondering 
how  you  will  respond  to  this  letter.  Ev- 
eryone knows  that  you  hate  the 
League  Some  also  know  you  hate  tra- 
ditional values  ar>d  Chnslians.  It  is  any* 
body's  guess  how  you're  going  to  land 
on  this  one,  but  Vter^  goes:  I  have  pnMf 
that  the  FCC  and  the  FBI  worked  to- 
gether to  tam  amateur  radio  service 
stations  AB5LA  and  AB5KZ  at  EE 
Rar»ch  Road,  or  RR7,  Box  47t-B,  Wa- 
co, TX  76705-  This  is  also  known  as 
Mount  Carmel  Center,  the  church/home 
of  the  Branch  Davidiai)  Church.  Also  in 
this  samie  iamming  operation,  already 
admitted  by  an  FBI  special  agent  on 
April  17^  1993>  was  the  Jamming  ol 
radio  and  TV  stations  for  political 
reasons,  (this  also  has  been  admitted) 
as  part  o!  their  psychological  opera- 
tions. 

The  amateur  station  was  opersttig 
under  sections  97,1,  97.11,  97.113, 
97.301,  97.403,  97.405  of  the  Amateur 
Radio  Service  rules.  This  is  the  Com- 
mon tea  tions  Act  of  1934.  AJso  violated 
by  Big  Brother  were  Articles  44  and  45 
Ol  the  Intematiortal  Radio  Regulaijons, 
and  Article  19  of  the  Internatfonat 
Covenant  on  Civil  and  Political  Rights. 

Mark  Wilson,  Editor  of  QST,  knows 
^at  the  amateur  servk^e  was  a  vk:tim 
of  this  deliberate  interierefw^e  to  a  'Sta- 
tion-in-distress"  in  the  amateur  service. 
Wilson  just  doesn't  care  about  this  war 
of  the  tyrants  in  government  against 
ttie  amateur  servk^  This  should  not  be 
any  surpfise  to  either  of  us,  but  I  fOur*d 
H  intere^ing  that  the  L&ague  would  put 
itself  in  jeopardy  by  refusing  to  print 
anything  about  the  jamming-  Not  one 
word  of  it  will  be  printed,  not  even  the 
part  already  covered  by  the  main- 
stream f>ews  media, 

1  have  some  hope  thai  you  will  puEl 
through  and  be  consistent  in  your  op- 
position to  league  Lunacy,  hu!  no  one 
can  be  sure.  If  this  story  makes  it  to  the 
pages  of  73,  you  will  scoop  QSZ  CO, 
Popuiar  Communications,  and  Morii^or- 
ing  Times. 

Georgs — Sure,  whatcha  got?  How- 
ever, if  youf  'everyone  knows'  infarma- 
tkm  atxxjt  my  'dates'  is  as  accurate  as 
your  Waco  tnfonrmtion.  it  isn't  goirtg  to 
be  of  much  value .  * . ,  Wayne 


noto 
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You  g^t  more  features  for  your  dollar  with  the 

REP-200  REPEATER 

A  fully  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
mrght  pay  for  a  bare-bones  repeater  or  controner  alone! 

Kit  $1095;  w&t  only  $1295! 


•  Avaifabie  for  the  143-174,  213-233, 
420-475,  902928  MHz  bards. 

•  FCC  type  accepted  for  commercial 
service  in  150  ^  450  bands. 

•  SiK  courtly  beep  type^,  induding 
two  pleasant  multi-Ione  bursts 

>OF>en  or  do^ed  ■ecess  autQpatdi» 
toJI-cafl-  restrict,  aiito-djscomect. 

•  Reverse  Autopatch,  two  types 

•  DTMF  COMTROL:  over  45  functions 
can  be  controNed  by  4- digit  dtmf 
command,  via  radio  or  telephone. 

•  Owner  can  inhifbil  autopatcfi  or  re- 


peater, enabEe  erther  open  or  ctosed 
access  for  repeater  or  autopatch,  and 
enable  toll  calls,  reverse  patch,  ker- 
chLink  filler,  site  alarnn,  aux  rcvr. 

•  Change  cw  speed  and  tone,  beep 
delay,  laa  timef.  and  courtesy  beep 
type  at  any  time  by  owner  passvrord 
protecied  dtmf  commands, 

•  Auxiliary  receiver  Input  for  control  or 
cross  lirtkfng  repeaters. 

•  Color  coded  LED  status  Indicators. 


REP-200T  Voice  Message  Repeater  as  above,  except 

indudes  DjgiiaJ  Votce  Recordir.   ABows  rnessage  up  to  2D  sec.  to  be 
remotely  recorded  off  the  air  and  played  back  at  user  request  by 
DTMF  command,  of  as  a  periodicaJ  voice  W.  or  both.  ....„Klt  $t  14S,  w&t  only  Si  395 

REP-200C  Economy  Repeater.  Uke  rep  200,  except  uses 

COR-^  Controller  (no  DTMF  conirol  or  autopatch).    Features  rea^ voice 

lUb  .T»»«1I  I  ■  1  ■■■.■■  .T <■!*■  I  >  1 1  I  ■  -»iH*^^^T»-l  I  l***'i***'.^WH***mfrt**    RJl    Qniy    ^  f  SU  ,     W^ftl     ^  1  v^^ 


REP-200N  Repeater,    want  to  use  your  ACC  controHer.  etc.?   No  probtem* 
WbI  make  ycMJ  3  repeater  with  rf  modules  onfy _,,._...   KItonty  $695,  w&l  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


witli  data  modems^ 


Also  available  in  rf -tight  enclosures^  and 
FM  EXCITERS:  2Wcontinuou& 

duty    TCXO  &  Klal  oven  optHSOS. 
FCC  type  accepted  forcomt 
high  band  &  uht 

.  TA51   50-54,  143^174,  213-233 
MHz     ...kit$109,  wS,t$189 

•  TA4S1   420^75  MHz 

.    kit  $109,  wSt  $189 

*  TA901  902-928  MHz. 
(OSWout)  waiS219 

VHF  &  UHF  AMPLIFIERS. 

For  fm,  3sb,  alv    Output  levefs  from 

1PW  (0 100W   Several  models  starting  at  $99 

FM  RECEIVERS: 

•  R144/R220  FM  RECEIVERS  for  143  174 
or  2 1 3-2  33  MHz    Sensitive  front  end. 
0.t8uV.  both  crystal  d  ceramic  rf  ftliers 
plus  heilcai  f«sonator  front  end 
for  exceptional  selectivity  >1CiOdBat 
+l2kHz  {tjest  available  anywhere!) 
Ftulter-proof  hysteresis  squelch, 
kit  $149,  wat  $219. 

*  R451  FM  RCVR,  for  420-475  MHz 
Similar  to  ^bove        kJtSl49  w&t  $219, 

-  RS01  FM  RCVR.  for  902-9? 8MHz 
Tnple -con version      $169,  wfil  $249. 

-  R7S  ECONOMY  FM  RCVR  fw  2a-30.  50-54.  73-76.  143-174   213-233  MHz, 
Wo  helical  res    it  selectivity  >lOOrfB  at  ±l2kHi  .    Kits  $129,  wdi  $219 


NEWh 


RT6  MONITOR  Fhft  RCVR  Ki!  fof  10M,  dM,  73  MHz,  2M.  hi-band,  or  220 
MHz.     IF  selectivity  50dB  at  ±l2kHz     Great  for  monitoring  repeaters. 

amateur  calling  frequencies,  or  packet  radio  frequencies,  and  for  (isten- 
ing  to  commercial  two-way  radio,  police /lire  frequencies,  or  weather  forecasts. 
Good  sta  rter  kit,  too ;  easy  to  asserrrble  and  align . 'iv*^- Krt  on  I  y^$59l 


R137  WEATHER  SATELUTE  RCVR  for  137  MHi    Spectai  if  filtSfS  id.iQfed  for 

wtdebar>d  fm    Lowest  cx)st  receiver  available ...lUt  only  $89,  w&t  $149. 

We  also  hawe  prean^ps  and  receiving  conve^mfs  tor  137  MHz  and  we  carry  the 
Weainer  Saieitite  Handbook  by  Mph  Taggart 


Buy  at  low  J  factory  "direct  net  prices  and  savei 

•  For  complete  info,  call  or  write  for  free  catalog. 

(Send  $2  for  overseas  air  maiL) 

•  Order  by  mail,  fax,  or  phoneid.i2  Af.^,  i-spm eastern  ttnw). 

•  M  Jn.  S$  S&H  charge  fof  first  gpound  plu%  adtri  freight  &  insurance. 

-  Use  VJSA,  Mastercard,  check,  or  UPS  C.0.0. 


COR-3  REPEATER  CONTROLLER. 
Features  adjustable  tail  and  time-out 
limers,  solid-State  relay,  oxirtesy  beep, 
and  local  speaker  amplifier  kit  $49 

CWID.  Diode  pfogramniabfe  any  tirne  in 
'^-    ifetd.    adfustable   tone,    speed,    and 

COR-4.     C[3fnjplete  COR  and  CWID  all 

on  one  board.  CMOS  logic  for  low  power 
consumptiorv.  EPROM  programmed, 
specify  call.     ,.,.„..  kit  $99,  w&t  $1 59 

NEW  <:  ^^%j> 

COR-0.  COR  &     i'Wft  ^^3fc* - 
Real  Voice  ID         A •?  f  *% y  JP^ 

on  one  board.        &.I%^  ^   **^ 
Digital  (C  records  ^(""^^^^f—J^l^  *■ 
up  to  20  seconds    q^  "  *  ^^st^oj 

of  your  tfoice. 
Can  record  multiple  id  messages.  Tail  and 
limeHXit  timers,  courtesy  beqp.  solid-state 
retay  to  key  transmrtter     kJt  $99.  w&t  $149 

Vefsatite  DVR^1  DIGITAL  VOICE 
RECORDER  Module    As  a  voicg  lITef 

for  repeaters,  records  your  voice,  using 

the  built-in  microphone  or  external  mic. 
Just  the  thing  for  fox  hunt  xmtr  id!  May 
also  be  used  as  a  contest  caller  to  play 
beck  on©  or  more  messages  through  yoiir 
transmitter  at  the  press  of  a  switch  Used 
as  a  radio  notepad,  it  can  record  tti© 
audk)  output  of  a  receiv^ef  —  up  ED  20  sec 
of  anythir>g  you  might  want  to  recall  later 

Play  back  as 
'^^^kL  oH^BT^    as    you 

^3.^MW/ ,  like  through  a 

A-' .^^Bsiw^/ J9W  V    ^fi^^'l  external 

^'   ^Mpa'rfJy  7  speaker     Ex- 

y^"^  ■  /    tensive    man^ 

:*^.^^  ■./^'    ',    ^  /      ual   teUs   hew 

^i&#       /        to  use  rmjftiple 

/   ,/         messages  and 

A/  adapt  to  many 

applicattcns 

■  ....  ^.  ........  I  ...-.-  Lj  .  >  .J.,  ^  i_i>j.  ,  .,■>►.-,  kit    ^Qg,    Well    4^9 

TD^  SELECTIVE  CALLING  Mod- 
uie.  Versatile  dimf  controller  with  1 
latchirtg  output  Mutes  speaker  until 
someone  calls  by  sending  your  4-dtgit  tt 
code.  Or  use  it  ¥rtth  a  kxig  tt  zero  digit  to 
aiert  anyone  in  c^ub  Also  rr^y  be  used  \o 
control  autopatch  or  other  single  device 
■■■■. kit  $49,  w&t  $79 

TD-2  DTWF  DECODER/CONTROL^ 
LER.  16  digits,  programmable,  toli-call 
restrictor    Can  turn  S  functions  on/off. 

>,kit$e9.  wired  &  tested  SI 49 

AP-3  AUTOPATCH.  Use  with  TD-2  for 
repealed  autopatch      Reverse  patch  and 
phone  line  fBrnote  cofrtioi  are  std. 
. ...kit  $89  wired  &.  iested  $149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  Use  with  above  for  simplex  oper- 
ation using  a  transceiver kit  $39 

TD-3  SUB  AUDIBLE  TONE  DE^ 
CODER/ENCODER.  Adjustable  fof 
any  tone  EspeCi^My  for  repeaters,  with 
rernole  control   activate/deactivate  provi- 

sions    kJt  529,  wired  &  tested  $59 


DATA  MODEMS 


MO  202    FSK    DATA    ftflODULATOR    & 

DE'202  FSK  DEMODULATOR.  Run  up  to 

1200  baud  digilal  sipiats  through  any  fm 

transmitter  & 

recetvef 

Radio-link 

computers, 

tetemetry, 

etc kit  ea  $49,  w&t  ©a  $79 

9S00    BAUD    DIGITAL   RF    LINKS. 

Low-^iost  packet  networking  system, 
consisting  of  MO-96  Modem  and  special 
versions  Of  our  144  220  or  450MHz;  FM 
Transmrtte/s  and  Receivers  Harface 
directly  with  most  TNCs.  FasL  diode- 
SwifChed  PA'S  output  15  or  SOW    CALL 


Low  Cost  GaAsFET 

PREAMPS 


LNG-(*) 

ONLY  $59 


FEATURES; 

•  Very  low  noise:  0.7dB  vhf,  O.SdB  uhf 

•  High  gain:  lasodB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  low-feedback  dual -gate  FET 

*^3Gcity  tuning  range:  2e  ^,  46-56,  J3T  75S; 
152-172.  210-230.  40(^470,  BDO^^m  MHz. 


LNW-{*) 

MINIATURE 

PREAMP 

ONLY  $29  Kri,  $44  Hrired&i««i«d 

*  GaAs  FtT  Preamp  ssnilar  to  LNG,  ex- 
cept designed  for  low  cost  A  small  size 
Orty  5/8"W  X  1-5/8'L  x  3/4'H.     Easdy 
mounts  in  rrtany  racfios. 

*Sp9cit^  tuning  range  25-35.  ^^-55,  SS-Sft 
9Q-f20,  120-im,  f3O200,  200-270,  400-5O0MHJ! 

LNS-(*) 

{N-LINE 

PREAMP 

ONLY $89 x»  $119 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  senes.  except  automatically 
switches  out  of  line  during  transmit. 
Use  witin  base  or  mobile  transceivers  up 
to  25W   Tower  mounting  brad^ets  ind. 

*Tlintftg  mr^&:  1^Jl$,  200-240.  at  4OO-5Q0 

HELICAL  RESONATOR 
PREAMPS 

GaAs  fEY  preampg 
with  helical  reson- 
ators reduce  inter- 
mod  1^  cross-band 
interference  in  cnlicai  appltcations. 
MODEL  HRG-(  *  ),  $80  vHf,  $110  uM 
*SpeCity  tvnfng  range   f 42-^50,  tSO-t^  162- 
174,  2 13^:^  420^^0 


RECEIVING 
CONVERTERS 


Lxiwnoiae 
Donveftersto 
rec©v9  vhf 
and  uhf 
bands  on  a 
10M  recejvef. 

•  Input  ranges  avail:  50-52,  136-138. 
144  146.  143-147,  146-143.  220-222, 
222-224  mix,  432^*34.  435-437, 
435.&-437-5,  ond  438.25  {to  Chan  3) 

•  KM  l«ss  case  S4S,  kit  w/case  &  BNC 
jacks  174,  w&t  in  case  199, 


TRANSMITTING 
CONVERTERS 


XV2  for  vlil  and  S(V4  f or  utif -  Models  to 
convert  lOM  ssb.  cw,  lm.  etc  to  2M,  220. 
222  432.  435.  and  aft/.       1W  output. 
KitontySBB.  PAsup^4SWavaS^3le 


Our  J  ind  Vesii' 


ronics,  inc. 


65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420) 


C^fC/L  ■  ■  ■ 


Number  3  on  your  f  eetifback  card 


Reality  Check 


You  have  to  wonder  if  rt  is  more  fitting  to 
dignify  false  accusations  by  responding  to 
themi  with  the  truth,  or  is  it  wiser  to  simply  Ig- 
nore them,  to  turn  the  other  cheek?  We  offer 
this  compromise:  Here  Is  the  issue  of  73  that  a 
ce/ta/n  few  overzealous  rumor-mongers  saict 
would  fjever  be  printed f  And  there  will  be 
many  more  issues  to  follow. 

73  has  been  around  for  34  years  so  far,  and 
we  feel  our  loyal  supporters  need  to  know 
we're  here  to  stay.  To  those  few  wfro  deliber* 
ately  tried  to  put  us  out  of  business,  and  you 
know  who  you  are;  we  hope  you  have  a  good 
lawyer. 

73  Photo  Search  nnds 
Success 

Dozens  of  the  73  faithful  have  blown  the 
dust  off  their  camera  lenses  and  taken  to  the 
streets  of  hamdom  in  search  of  the  perfect 
cover  shot.  We  are  certainly  encouraged  by 
the  quality  of  the  work  being  submitted  in  the 
7$  Photo  Search,  and  we'd  like  more  of  you  to 
give  it  your  best  shot 

Our  first  amateur  photo  appeared  on  last 
month's  cx>ver.  It  won  notoriety  and  fame  for 
Jose  Rivera  KP4FMD,  as  well  as  a  free  year 
of  73  magazine!  Josa  and  his  wife  Maria 
WP4FR0  faxed  our  office  when  they  saw  their 
photo,  "^e  could  not  believe  our  eyes  when 
we  saw  our  picture  on  the  cover  of  your  maga- 
zine. This  was  really  a  wonderful  surprise," 
thay  wrote. 

So  whafs  holding  you  back?  Suitable  sub- 
jects would  include  ham  radio  equipment, 
amazing  antenna  arrays,  or  better  yet,  catchy 
ideas  of  your  own. 

Our  fonnat  calls  for  a  color  photo  which  is: 
1.  Vertically  oriented;  2.  Sharply  focussed;  3, 
Leaves  extra  room  al  the  lop  and  left  side;  and 
is  4.  Not  too  busy.  We  prefer  35mm  prints. 

Send  your  color  prints  to  73  Photo  Search. 
70  Route  202  North,  Peterborough,  NH 
03453.  Please  include  a  brief  description  of 
your  photograph,  your  full  name  and  callstgn, 
and  your  permission  to  publisfi.  We  cannot  re* 
turn  photos  without  an  appropriately-sized 
SASE.  If  we  do  not  use  your  photo  on  the  cov- 
er, periiaps  we'll  find  a  spot  inside.  We  might 
even  use  it  in  our  sister  publication  Radio  Fun. 
Good  luck  and  happy  shootingi 

FCC  Slaps  VESy  Cancels 
Upgrades 


The  Federal  Communjcations  Commission 
has  begun  proceedings  against  three  sus- 
pended volunteer  examiners  and  has  down- 
graded fifty-one  amateur  licensees  after  an  ex- 
tensive fraud  investigation  in  Southern  Califor- 
nia. According  to  the  'WesUink  Report,"  Extta 


Class  Licensees  James  B.  Williams  AA6TC  of 
Wilmington,  CA;  Robert  L.  Flores  N6WPQ,  and 
his  wife  Rose  Marie  Flores  N6WPR  of  Santa 
Monica,  CA  were  ordered  to  turn  in  their  li- 
censes. The  FCC  believes  all  three  conspired 
to  commit  fraud  in  at  least  one  Instance  in  vio- 
lation of  the  rutes  and  regulations  goveming 
participation  in  the  volunteer  testing  system. 

The  FCC  has  also  acted  to  punish  51  hams 
who  either  refused  to  take  retests  or  failed 
their  new  exams  as  part  of  the  agancy's  on- 
going investigation.  Investigators  say  at  least 
one  test  session  never  actuaHy  took  place.  In- 
dications are  that  this  is  just  the  tip  of  a  very 
large  iceberg,  and  more  disciplinary  actions  by 
the  FCC  may  be  forthcoming.  TNX  Westtink 
R&port,  No  682,  October  13,  1994. 


Bye  Bye  BBS 


The  73  BBS  has  been  dead  for  several 
weeks  now.  It  apparently  caught  a  virus  and 
croaked  before  the  ambulance  arrived. 

We're  considering  upgrading  to  a  faster, 
more  powerful,  Macirrtosh  system  but  nothing 
is  definite  yet.  Surprisingly  few  people  have 
noticed  that  the  old  BBS  has  been  down. 
Does  anyone  care?  If  so,  drop  us  3  line.  We'd 
like  to  hear  from  you. 

73  Staffer  Wins  Ozzle 

ZJs  Graphics/Production  Manager  Linda 
Drew  has  been  awarded  a  Silver  Ozzie  Award 
for  Publication  Design  Excellence  for  her  work 
on  Wayne  Green  Inc.'s  "Cold  Fusion"  maga- 
zine. 

Winning  the  coveted  Ozzie  is  a  major 
achievement  in  the  publishing  wortd.  Entries 
were  considered  from  many  of  the  best-de- 
signed publications  in  Nortti  America,  Unda 
has  been  on  the  staff  at  Wayne  Green  Inc- 
since  1978  and  we  enjoy  the  benefits  of  her 
work  every  montii.  Good  going,  Lirxia! 

Dial  FCC  Toll-ftee 

The  Federal  Communications  Commission 
has  installed  a  new  tcrf!-free  telephone  service 
at  Gettysburg,  Pennsylvania,  The  800-number 
is  now  avaiiable  for  customer  service  inquiries 
at  the  licensing  division. 

The  number  is  (SOO)  322-1117  weekdays 
from  8  a.m.  to  4:30  p.m.  Eastern  Time.  It  gives 
you  access  to  an  automated  system  which  will 
record  your  requests  for  forms  and  records, 
complaints,  and  requests  for  information. 

The  commission  instituted  the  new  number 
after  a  presidential  order  that  the  federal  gov* 
emment  be  ''customer  driven."  The  FCC  con- 
ducted research  to  detemriine  tfie  need  for  the 
800  line.  Within  the  next  year  and  a  half,  the 
FCC  plans  to  institute  other  customer  service 
improvements  to  comply  with  the  White  House 
directive.  TNX  Florida  Skip,  Voi  36,  No  10, 
October,  1994. 


Ham's  Project  Takes  Off 

A  New  Yofk  amateur  radio  operator  expects 
her  scientific  experiment  to  take  off  soon 
aboard  an  upcoming  space  shuttle  flight.  Dall- 
na  Steiner  N2MiA  is  a  researcher  at  the  Hos- 
pital for  Special  Surgery  In  New  York  City,  Her 
project  is  a  study  of  cartilage  mineralizing  cul- 
ture systems.  Ttiis,  she  says,  is  crucial  to  the 
understanding  and  treatment  of  osteoperosfs 
and  other  bone  diseases. 

Steiner  recently  spent  a  week  at  Cape 
Canaveral  on  a  run4h rough  with  the  NASA 
launch  team.  Her  project  ts  slated  to  fly  aboard 
the  Endeavour  STS-66  by  year's  end.  TNX 
Westfink  Report,  No  682,  October  13,  1994. 


Kid  Power 


Carole  Perry  WB2MGP  is  looking  for  good 
speakers  under  the  age  of  18  to  be  presenters 
at  the  Dayton  *95  Youth  Forum.  Children 
should  contact  Carole  for  an  interview.  Her  ad- 
dress is  at  the  top  of  her  column  "Hams  With 
Class"  on  page  60.  Of  phone  Carole  at  (718) 
983-1416, 

Carofe  would  also  like  to  encourage  adults 
to  bring  a  child  or  young  adurt  to  the  Hamverh 
tjon.  Support  the  future  of  ham  radiol 

DXpeditlon  Needs  a  Hand 

The  South  Georgia  Island  team  of  Al 
WA3YVN  (VP8SSi),  Jan  WA4VQD,  and  Vince 
K5VT  will  operate  for  at  least  15  days  from 
South  Georgia  Island  January  4-19,  1995. 
They  will  have  three  HF  stations  on  att  bands 
CW,  SSB.  and  RTTY,  They  are  well  equipped 
for  low  band  and  new  band  operation. 

The  team  will  arrive  in  the  Falklands  on  De- 
cember 23,  1994,  and  will  operate  on  the  low 
bands  and  the  new  bands  for  atK>ut  five  days 
whife  awaiting  the  departure  of  tfie  RN  Abei-J. 
This  is  the  same  ship  that  transported  the 
VPeSSIteamin  1992. 

Donations  are  needed  to  support  this  DX- 
peditk>n.  For  information  contact  SGI  DXpedi- 
tions,  P.O.  Bo)(  2235,  Melboume,  FL  32902, 
QSL  cards  will  be  handled  by  INDEXA,  c/o 
John  Parrott  W4FRU,  RO.  Box  5127,  Suffolk, 
VA  23435. 


TNa  ■  ■  ■ 


,  .  .  to  all  our  contributors!  You  can  reach 
us  by  phone  at  (603)  924-0058,  or  by  mail  at 
73  Magazine.  70  Route  202  North,  Peterbor- 
ough, NH  03458.  Or  you  can  FAX  us  at  (603) 
924*9327,  News  items  not  published  in  73 
often  find  their  way  into  our  sister  publica- 
tion, Radio  Fun,  a  special  monthly  magazine 
for  new  han^.  We  welcome  news  ar>d  interest- 
ing photographs  from  the  world  of  amateur 
radio. 
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Now 

The  G)mpaiiy  That  Takes 
Around  The  Worid  Lets\buTake 

World  Around  With  YoiL 


The  Drake  SW8  -  Finally,  Professional  Desktop 
Performance  In  An  Alfordablci  Portable  World  Band  Shortwave. 


The  company  that  has  been 
setting  the  standards  in  premium- 
quality  wofW  band  shortwa/e 
perfonmance  now  puts  top-of- 
the-line  features  and  technology 
at  your  fingertips  wfth  the 
SW8. . .  whefBver  you  want  to 
lake  t  Designed  for  both  desktop 
use  and  e^  portability,  the 


Drake  SW8  includes  many  of 
the  same  features  that  have  nrade 
Drake  a  perennial  favorite  of 
experts  -  supert)  audio,  versatilily, 
and  the  unique  combination  of 
professional  qual%  and  functional 
Sfnptidty.  So  tune  in  ttie  world 
and  get  the  best  of  all  worlds - 
;  quality  and  affordabilily,  desktop 


tectinology  and  portability. 
The  Drake  SW8. 
^Q  order  your  SW8  direct, 
for  more  information,  or  for 

the  dealer  nearest  you  call 

l-80O-%8-7753 


DRAKE 
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Get  ft  Firsthand  With  Drake  World  Baad. 
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R.L  Drake  Company  ^  RO.  Box  3006  -  Mtamisburg,  OH  45343  •  U,S  A 


e\Wt  The  at  Diaho  Compafi^ 


CmCLE  147  ON  READER  SERVICE  CARD 


Nufniier  4  on  your  f  ftodback  card 


Kit  Builders '  Primer 


Yeah,  I  built  that 

by  Mike  Bryce  WB8VGE 


Nothing  brings  a  smile  to  my  face  faster 
than  the  smell  of  molten  solder.  In  fact, 
I  really  enjoy  building  my  own  equjpmenL 
A  Friday  nighty  a  10-pound  bag  of  Oreos, 
two  cases  of  Diet  Coke,  a  new  PC  board  and 
whoa!  An  all-night  building  binge  is  under- 
way! Throw  in  some  CW  coming  from  the 
ARiC-40  with  a  dash  of  the  X-Files  running 
on  the  TV  in  the  background  and  you  have 
my  idea  of  ham  heaven.  Even  if  the  project 
Vm  working  on  does  not  work  when  it*s 
done,  I  still  have  fun  building  and  ihen  trou- 
bleshooting the  circuit  And  when  Vm  all 
done,  I  take  a  deep  breath  and  say,  Ooooo, 
lei's  do  it  again! 

If  yoii*vc  never  heated  up  a  soldering  iron 
before,  this  is  the  lime  to  get  going.  In  the 
past,  many  of  the  projects  in  magazines  like 
7S,  Radio  Fun,  and  QST  required  several 
parts  orders  to  gather  all  the  pieces  pans  to- 
gethcr  before  solder  touched  copper  Now, 
there's  a  flock  of  people  putting  kits  together 
for  some  of  the  more  interesting  projects. 

Electronic  kits  are  an  easy  way  to  start 
yourself  on  building  your  own  ham  gear. 
Usually  all  the  necessary  PC  board  compo- 


nents  are  supplied,  as  well  as  a  PC  board. 
Sometimes  you  can  even  get  a  nice*looking 
case  to  house  your  project  in. 

Hail  to  the  Heath 

Mention  kits,  and  everyone  thinks  of 
Heathkit.  They  are  still  the  standard  by 
which  every  kit  produced  will  be  compared. 
That's  saying  a  lot  since  Heathkit  is  no 
longer  making  electronic  kits.  What  set 
Heathkit  apart  from  everj^onc  was  their  man- 
uals. The  manuals  w^ere  clear,  concise,  with 
plenty  of  drawings  at  every  step  of  assem- 
bly* It  took  a  lot  of  labor  and  time  to  produce 
a  manual  for  Heathkit* 

Today's  Kits 

You  won't  sec  a  Heathkit-type  manual  to- 
day, although  some  of  the  kits  I've  assem- 
bled are  getting  close.  Many  of  the  kits  Tve 
run  across  are  known  as  BOPs.  A  BOP? 
Yupl  A  Baggie  Of  Parts,  Throw  in  a  sheet  or 
two  of  instructions  or  guidelines,  a  PC  board 
overlay,  and  there  you  go!  A  BOP  kit  usual- 
ly makes  the  Friday-night  building  binge  in- 
teresting. 


Photo  A.  The  complexity  of  the  instructions  typicaiiy  increase  us  the  complexity  of  the  kit  in- 
creases. {Fhomby  Jeff  Gold  AC4HF} 
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The  Fine  Art  of  Kit  Building 

Before  you  open  up  the  kit,  you  need  a 
place  to  work.  Pick  a  place  where  you  can  let 
the  kit  just  sit  if  need  be.  Dun't  use  the  fami- 
ly dining-room  table.  Besides  the  mess,  a 
misplaced  soldering  iron  wUl  really  cook  a 
mbletop. 

Next,  the  work  area  should  be  uncluttered. 
In  my  workshop,  cleaning  the  top  of  the 
workbench  is  a  job  in  itself — I  know  I  could 
build  a  CAT  scanner  just  from  the  pans  lay- 
ing around!  There^s  nothing  worse  than  find- 
ing an  extra  6.2k  resistor  and  not  knowing  if 
this  part  is  for  the  kit  or  just  laying  around. 
A  clean,  well-lighted  work  area  is  a  must- 
have  for  any  kit  building. 

Most  people  will  tell  you  to  sort  and  count 
oif  all  the  parts  in  your  kit  against  the  parts 
UsL  1  don*l.  To  me  ihat^s  a  waste  of  lime, 
Youll  know  if  you're  missing  a  part  when 
you  come  to  it. 

While  you're  putting  together  your  kit, 
you  may  find  a  part  missing.  1  never  panic, 
but  simply  mark  on  the  overlay  that  a  pan  is 
missing  and  continue  on  with  the  assembly. 
IVe  found  in  the  past  that  the  missing  part 
shows  up-  Never,  ever  throw  out  any  of  the 
packing  material  that  came  with  the  kit.  A 
missing  diode  or  connector  may  be  lurking 
inside  a  foam  peanut, 

1  lay  a  sheet  of  paper  down  on  the  work- 
bench, then  place  all  the  resistors  in  one  pile, 
all  the  capacitors  in  another  pile,  and  all  the 
semiconductors  in  another.  When  a  10k  re- 
sistor is  called  for,  I  wade  though  the  pile 
until  I  find  one.  The  paper  adds  contrast  so 
you  can  see  the  color  codes  of  the  parts  easi- 
er. It*s  especially  helpful  with  resistor  color 
codes.  The  paper  will  also  reflect  light  up  so 
you  can  read  the  markings  on  the  diodes  and 
transistors  much  easier.  And,  if  you  mislay  a 
part,  it  is  much  easier  to  spot  on  the  paper. 
Depending  on  the  complexity  of  the  kit  and 
the  umount  of  parts  used,  I  take  a  pencil  and 
mark  the  name  of  each  pile  on  the  paper.  A 
small  drawn  arrow  points  to  the  correct  pile 
of  parts. 

If  the  kit  has  some  of  the  parts  in  small  en- 
velopes or  bags,  never  open  them  up  until 
that  part  is  called  for.  This  way,  you'll  never 
risk  installing  U3  instead  of  V3. 


I 


CMiyNMf  Specicer/Mics 

Hbr'j  a  Compact  SpeakeiifMk  that  Jits 
vomfortcAfy  in  your  hand  and  has  a  full 
size  speaker  for  crystal  clear  audio. 

No  need  to  remove  your  handheld  from 
your  belt  to  talk  or  monitor  calls,  Clip  it  near 
your  cars  so  you  can  easily  hear  every  call 

with  the  volume  turned  down. 

First-rate  elcctret  mic  element  and  full 
size  speaker  gives  superb  audio  on  transmit 
and  recieve.  Earphone  jack,  PTT,  light- 
weight reiractable  cord.  Gray.  iy4x2x3  in. 

MFJ-2S4  fits  Icom  and  Yaesu. 
MFJ-2Sti  fits  Kenwood. 


MFJ'284  or 
MFJ-286 


MFJ-283,  MFJ^285. 

|MFJ'285L,  MFJ^285W, 

MFJ-287orMFJ2S7L 


Mm  Spedker/Mks 

These  tiny  MFJ  Speaker/Mies  are  so 
small  and  so  lightweight  you  ^U  forget 
they're  there  -  until  you  get  a  call 

Excellent  audio  from  electret  mic 
element  and  speaker.  Has  swivel ing  lapel 
/pocket  clip,  PTT  button  with  transmit 
LED,  earphone  jack,  lightweight 
re Uac table  cord.  Available  with  L  or 
regular  connector.  Tiny  2x1  V4x74  in. 

Order  MFJ-2B5/MFJ-285L  for  ICOM. 
Yaesu,  Alinco;  MFJ-287/MFJ-  287L  for 
Kenwood;  MFJ-283  for  split  LQmnec$orato 

plug  Alinco;  MFJ>285W  for  IC-W2A.      a^^^siabk  -  order  L  modd 


MFJ  Artificial  RF  Oroimd 

MFJ-931 

Creates 

artifical  RF 
groynd  that  eliminates  or  reduces  RF 
hot  spots,  RF  feedback,  TVI/RFI,  weak 
signals  caused  by  poor  RF  grounding. 

Greatly  improves  your  signal  if 
you're  using  a  random  wire  or  long  wire 
antenna  with  an  ineffective  ground* 

Electricany  places  a  faraway  RF 
ground  directly  at  your  rig  by  tuning 
out  reactance  of  connecting  wire. 

20  Moler  CW  TVcmscei  ver 

MFJ-9020 

Throw  this  Z 
riny  MFJ  20  Meter 
CW  Transceiver  in  a  comer  of  your 
briefcase  and  enjoy  DXing  and 
ragchewing  wherever  you  go.  You  get 
a  high  performance  superhet  receiver, 
crystal  fdter,  RTT,  AGC,  vernier  tuning, 
sidetOTie,  speaker,  up  to  5  watts  output, 
semi/fuli  break-in,  much  more.  Free 
manual.  Sec  free  MFJ  catalog  for  40. 
(30, 17, 15  Meter  versions,  keyer,  audio 
ifilter,  power  pack,  tuner,  antennas, 

Swwr  Acifoe  AiitemM 

"World  Radio  TV  HandJxHjk"  says 
MFJ- 1024  is  a  ^'first  mte  easy-io-  operate 
active  antenna...quiet„.excellent  dyniunic 
range.„good  gain,.,  low  noise.. .broad 
fitmieocy  coverage.,,  excelleni  choice." 
Mount  it  outdoors  away  from  elec- 
trical-noise for  maximum  signal,  mini- 
mum noise.  Covers  50  KHz  -  30  MHz, 
Receives  strongs  clear  signals  from 
all  over  the  world.  20  dB 
attenuator,  gain  control, 
ON  LED.  Switch  two 
receivers  and  aux.  or  active 
antenna.  6jl3x5  in.  Remote 
has  54  inch  whip,  50  ft. 
coax.  3x2x4  in.  12 
VDC  or  1 10  VAC  v^ith 
MFJ^13 12,  $12.95, 
129"  MFJ-1024 

Cross-Needle  SWR  iAeter 

MFJ-8t5B 
*«©^» 

Peak/  ^.^^_^^,^ 

iverage  Cross-  ^^^^■^^^^^■1 
NJeedle  SWR/  ^^-^^ 

Wattmeter  Shows  SV/R,  forward/ 
xflected  power  in  2000/500  &  200/50 
#att  ranges.  1.8-60  MHz. 

Mechanical  zero,  SO-239 
connectors.  Lamp  uses  12  VDC  or  1 10 
VACwithMFJ-f312,$12.95. 

TefUff^  i$  a  regisitred  trademark  cf  Dupons" 


MFJ  Ceax  Anteiuia  Swftch^ui 


MFJ-I701  *2l**     MFJ-1702B  **•"  NfFM704 

Select  any  of  several  antennas  from  your  operating  desk  with  these 
MFJ  Coax  Switches.  They  feature  mounting  hoies  and  automatic 
grounding  of  unused  terminals.  One  year  unconditional  gu^kVd^ni^^. 

MFJ-1701,  $34.95.  6  position  antenna  switch.  SO-239  connectors. 
50-75  ohm  loads.  2  KW  PEP,  1  KW  CW,  I0x3x  1 V2  in.  DC-60  MHz. 

MFJ-1702B,  $21-95. 2  positions  plus  new  Center  Ground-  2.5  KW 
PEP,  1  KW  CW  Insenion  loss  below  .2  dB.  50  dB  isolation  at  450  MHz. 
50 ohm.  3x2x2 in. MfJ-I702BN,  $31.95,  N connectors,  DC-LI  GHz. 

MFJ-1704,  $59,95.  4  position  cavity  switch  with  lightning/surge 
protection.  Center  ground.  2.5  KW  PEP,  1  KW  CW.  50  dB  isolation  at 
500  MHz.  50  ohm.  6 V^4  V4X 1  ^h  in.  MFJ- 1 704N,  $69.95,  N connectors. 

DiY  IHinimY  lAods  for  HF/yW/UW 

MFJ  has  a  full  line  of  dummy  . ;  '^^^M  ^am-^^^ 

loads  to  suit  your  needs.  Use  for  E^Sl^^l  ^^^^^r%^^ 

tuning  to  reduce  needless  (and  B^^flVm  ^S^S^^ 

illegal)  QRM  and  save  your  H^4Pf^  ■Mp^^iB'^  * 

MFJ-260B, $29,95.  VHP/  »29*"MFJ*260B  *S»"  MFJ-264 

HF.  Air  coolod,  non-inductive  50  ohm  resistor.  SO-239  connector.  300 
Watts  for  30  seconds,  derating  curve.  SWR  less  than  L3: 1  to  30  MHz, 
1 .5: 1  to  150  MHz.  2V2x2'/2x7  in.  MFJ-260BK  SS4.95,  N connectors. 
MFJ-264,  $59.95.  Versatile  UHF/VHF/HF  L5  KW  load.  Low  SWR  to 
650  MHz,  usable  to  750  MHz.  100  watts/ 10  minutes,  1 500  watts/ 10 
seconds.  SWR  is  1.1 : 1 10  30  MHz,  below  1 3:1  to  650  MHz.  3x3x7  in. 
MFJ-264N,  $69.95,  N  connector  MFJ~5803,  $4.95,  J  ft,  coax/ Pl^2S9. 

MFJ  Icmbic  PwMles 

MFJ  Deluxe  iambic     MFJ-564 
Paddles  feature  a  full  •^V"* 

range  of 
adjustments 
in  tension 
and  contact 


^.r 


MFJ  Low  Poos  Filter 

Suppress 
TVLRFl, 
telephone  and 

other  interference 
by  reducing 
unwanted 


vi^pia" 


"3 


harmonics  going  to  your  antenna,   spacmg 

9  poles,  MFJ's  exclusive  Teflon^     self-adjustmg 

Dielectric  Tecfmology-^  nylon  and  steel  needle  beanngs, 

capacitors.  hi-Q  inductors,  ground  contact  points  that  almost  never 

plane  shielding,  RF  tight  cabinet     i^ccd  cleaning,  precision  machined 


gives  excellent  TVT/  RFl 
protection .   Ful  I  legal  power 
1.8-30  MHz.   Mounting  tabs. 

Aill  Color  FAX 

Use  your     MFJ-i2l4PC 
computer  and     *i4©** 
transceiver  to 
receive,  display  ,  Q 
and  transmit         ^ 


« « 


frame  and  non-skid  feet  on  heavy 
chrome  base.  For  all  electronic  CW 
keyers. 

MFJ/Bencher  Keyer 

The  best  of  all  CW     MFJ-422B 
worlds  —a  deluxe  MFJ     •! 34** 

Keycr  using  a 

Curtis  8044ABM 

chip  in  a  compact 

package  that  fits 

right  on  the  Bencher  iambic 


brilliant  full  color  news  photos 
and  incredible  WeFAX  weather 

maps  with  all  16  gray  levels.  Also  paddle! 
receive/transmit  RTTY.  ASCII  Iambic  keying,  speed  (8*50 

and  CW,  wpm),  weighu  tone,  volume 

Animate  weather  maps.  controls.  Automatic  keyer  or 

Display  10  global  pictures  semi-automatic  ("bug"  )/tune 

simultaneously.  Zoom  any  part  of  mode.  RF  proof,  4 %x2Vsx5'/nn. 
picture  or  map.  Manager  lists  MFJ-422BXf  $79.95,  keyer 

over  900  FAX  stations.  Automatic  only  for  mounting  on  your  Bencher 

pictiire  capture  and  save.  paddle. 

CIRCLE  85  ON  DEADEfl  SERVICE  CARD 


12/24  Hour  UD  Clocks 


^  nm 


•5  - 


*!©'•  MFJ-1O8B      *24'*  MFM12 


MFJ-108B  dual  clock  has  sepa- 
rate UTC  and  local  time  displays. 
Huge  5/8  inch  LCD  digits  are  casy-to 
-see.  Brushed  aluminum  frame. 

MFJ- 112  shows  hour/minute/ 
second,  day,  month,  date,  year  at  any 
QTH  on  world  map.    1 2  or  24  hour 
display.  Daylight  saving  time  feature, 

VHF  SWR/ WoHiiwIer 

MFJ-812B 

•2*" 

Covers 

2  Meters 


r^5o 


.9t 


O 


and  220  MHz.  30  and  300  Watt  scales. 

Relative  field  strength  1-250  MHz, 
SWR  above  14  MHz.  4'/zx2'/4x3  in. 

Cede  Proeffice  Qsclllotor 

MFJ-557 


MFJ-557  Deluxe  Code  Practice 

Oscillator  has  a  Morse  key  and 
oscillator  unit  mounted  together  on  a 
heavy  steel  base  so  it  stays  put  on  your 
table.  Portable,  9- volt  battery  or  1 10 
VAC  with  MFJ- 1305,  $12,95, 

Earphone  jack  for  private  practice, 
tone  and  volume  controls  for  a  wide 
range  of  sound.  Speaker.  Adjustable 
key.  Can  be  hooked  to  transmitter. 
Sturdy.  8'/^2V4x3^/4  in, 

JWF J  MuHqrfe  DC  Ovilet 

MFJ-IIIS 

•64" 

Use  your  rig's  1 2  VDC  nower 
supply  to  power  two  HF/VHF  rigs  and 
six  or  more  accessories  with  this  MFJ 
high  current  multiple  DC  outlcL 

2  pairs  of  30  amp  5-way  binding 
posts  separately  fused  for  rigs.  6 
switched,  fused  pairs  for  accessories, 
DC  voltmeter,  "on"  LED,  RF  bypas- 
sed, 6  ft.  of  8  guage  power  cable.  See 
free  MFJ  catalog  for  more  DC  oudets, 


Write  orcaE., .  800'6474m 

R^e  MFJ  Catalog 


Nearest  Dealer/Orders:  800-647-1800 

Technical  Help:  800-647-TECH  (83M 

*  1  year  untondmond  guarantee  *  30  day  moaey  bac 
?uamn[ee  (less  yhj  on  (xidcn  ficm  MFJ  '  Free  atala 

MFJ  ENTERPRISES,  INd 

Box  494,  Miss.  State,  MS  39762 
(6011 323-58691 84:30  CSTT  Mon-Fi 
FAX:  (60 1  >323^55  J :  Add  fo  s/h 

MFJ . .  •  making  quality  affordabl 


Pkato  B.  Here  we  see  the  Oak  Hilh  Classic  QRP  rig  kit  starting  to  take  shape.  Check  out  the 
review  on  page  14,  (Photo  by  Jeff  Gold  AC4HE) 


Before  any  solder  hits  the  PC  board,  I  al- 
ways look  over  the  PC  board  for  any  signs 
of  damage  or  under-etched  copper  A  liny 
spot  of  copper  between  two  pads  is  all  it 
lakes  to  cause  trouble.  When  stuffing  the  PC 
board  with  parts,  I  make  a  mental  note  of  the 
traces  and  pads.  Pads  that  are  supposed  to  be 
connected  can  look  like  a  solder  bridge.  This 
way,  I  avoid  the  hassle  of  desoldering  a 
good  joint.  Depending  on  the  kit,  a  PC  board 
foil  pattern  may  be  included.  This  really 
helps  you  to  find  and  detect  solder  bridges 
as  you  assemble  your  kit. 

Because  there  are  so  many  resistors  in  any 
given  circuit,  they  go  on  the  PC  board  first. 
Just  because  the  leads  on  resistors  are  long 
does  not  mean  you  have  to  use  the  whole 
lead.  Unless  directed  otherwise,  resistors 
mount  flat  against  the  PC  board,  and  not  up 
in  the  air  an  inch  or  two.  The  same  goes  for 
diodes  and  axial  capacitors.  Push  them  both 
down  against  the  board.  Although  not  really 
necessary,  I  like  to  place  all  the  resistors 
with  the  color  codes  all  pointing  in  one  di- 
rection. It  makes  troubleshooting  a  bit  easier 
if  you  don*£  have  lo  constaniiy  flip  the  PC 
board  from  side  to  side.  Besides^  a  PC  board 
is  a  piece  of  artwork! 

1  do  the  same  for  capacitors,  too,  as  long 
as  they  are  not  polarity  sensitive.  By  inseit- 
ing  the  capacitor  with  the  lettered  side  out, 
you  can  check  your  work  much  easier. 

When  installing  diodes,  resistors  or  axial 
capacitors,  bend  the  leads  slightly  away 
from  each  other  after  you  have  passed  their 
leads  through  the  holes  in  the  PC  board. 
Don't  bend  the  lead  flush  to  the  board — do- 
ing so  will  almost  guarantee  a  solder  bridge. 

I  mount  IC  sockets,  trimmer  capacitors 
and  pots  with  one  or  two  leads,  check  the 
mounting,  and  then  solder  in  the  remaining 
leads.  Again,  be  sure  you  have  everything 
down  flush  on  the  board. 

Semiconductors  are  in  a  class  by  them- 
selves. They  must  be  installed  the  right  way 


or  the  circuit  won't  work.  There  is  also  the 

possibility  of  toasting  the  semiconductor  I 
mount  TO-92  style  transistors  about  1/4" 
above  the  board.  This  leaves  me  enough 
room  to  get  a  test  probe  on  the  leads,  but 
short  enough  to  prevent  critters  from  devel* 
oping  because  of  excessive  lead  lengih. 

Unless  the  instructions  say  otherwise, 
don't  use  IC  sockets  in  circuits  using  high- 
speed or  high-frequency  ICs.  The  extra  lead 
length  will  cause  havoc  with  the  circuit. 
Phase-locked  loops  are  especially  touchy 
about  IC  sockets.  However,  sockets  are  a 
good  idea,  especially  when  using  a  double- 
sided  plated-through-hole  PC  board.  If  you 
have  any  doubts,  a  call  to  the  kit's  manufac- 
turer should  clear  things  up. 

Take  breaks.  There's  no  rush,  this  is  not  a 
contest  to  see  how  fast  you  can  assemble  a 
circuit  board.  Kit  building  is  supposed  to  be 
fun,  not  a  race  to  see  who  gets  done  first. 
Take  time  out  lo  rest  your  eyes, 

i  always  kave  a  radio  cooking  in  the 
background,  listening  for  CQs.  When  I  hear 
one,  1  roll  ray  chair  over  to  the  rig,  and  with 
a  bit  of  luck,  I'll  have  a  QSO.  And,  youll 
have  something  lo  talk  aboui  besides  "The 
rig  here  is  Kenwood  and  the  weather  is 
warm!"  If  nothing  else,  get  up  and  add  some 
ice  to  the  Diet  Coke  Lmd  grab  another  fistful 
of  Oreos. 

Surplus  Parts  and  Parts  Substitutions 

You'll  fmd  a  lot  of  surplus  parts  in  kits. 
There's  nothing  wrong  with  the  practice. 
Most  of  the  surplus  parts  are  prime  number- 
one-grade  components.  Most  are  made  for 
the  military  or  consumer  market.  Surplus 
parts  arc  usually  better  than  the  honest- to- 
goodness  parts.  This  is  especially  true  if  you 
end  up  with  mit-grade  goodies. 

Let's  say  our  kit  calls  for  a  2N2222  tran- 
sistor Instead,  you  fmd  inside  your  kit  a 
XCX345/SXC.  What  you  got  is  a  surplus 
NPN  transistor  made  by  who  knows  who.  It 


will  work  in  the  kit.  There's  a  good  chance  it 
was  made  for  the  military,  costs  the  govern* 
mem  (you  and  1)  S34  each  and  now  the  mili- 
tary can't  u&e  this  part  anymore  because  of 
design  changes.  A  parts  broker  purchased 
three  tons  of  them  and  is  selling  them  off  for 
a  dollar  a  pound.  That's  how  you  and  I  end 
up  with  surplus  parts  in  those  BOPs. 

Surplus  semiconductors  are  not  bad,  but 
surplus  capacitors  can  be  a  real  pooper!  A 
OJ  capacitor  is  a  OJ  capacitor  for  almost  all 
projects.  But  if  the  PC  board  is  laid  out  for  a 
lead  spacing  of  0:2  inches  and  the  surplus 
capacitor  has  0.7  lead  spacing,  whoa!  Tt*s 
not  going  to  fit!  Just  like  a  fat  lady  with  a 
pair  of  tight  jeans,  with  a  lot  of  pushing, 
shoving,  pulling,  you  can  gel  the  part  to  fit 
the  board,  but  it's  not  going  to  be  a  pretty 
sight! 

There  may  be  a  part  or  two  that  the  kit 
supplier  has  substituted.  There's  no  need  to 
panic p  as  most  substituted  parts  will  cause  no 
noticeable  difference  in  the  way  the  project 
performs.  If  ttie  original  article  called  for  a 
LI  |iF  cap,  and  the  kii  has  one  that's  1  S  \\B^ 
that's  just  fme.  As  long  as  the  working  voh- 
age  of  the  capacitor  is  as  high  or  higher  than 
needed,  you'll  have  no  trouble.  Most  of  the 
electrolytic  capacitors  have  a  working  volt- 
age of  16,  25,  or  35  volts-  Of  course,  there 
are  many  more  values  to  pick  from  but  these 
are  the  ones  you'll  see  the  most.  If  the 
schematic  calls  for  4.7  jiF  at  16  volts  and 
your  kit  has  4.7  |aF  at  35  volts,  thars  just 
fine.  Solder  him  in  and  move  on  to  the  next 
component.  (I've  found  that  active  parts  like 
transistors  and  ICs  are  female,  resistors  and 
capacitors  are  male.) 


Photo  C.  You'll  want  to  work  in  a  comfort- 
able location  where  you  can  leave  the  par- 
tially -assembled  kit  undisturbed.  Don  >  use 
the  kitchen  table!  (Photo  bv  Jeff  Gold 
AC4HE) 
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Instructions  and  Manuals 

BOP  kits  are  not  noied  for  their  instruC' 
tions.  Most  BOPs  consist  of  a  photocopy  of 
ibe  original  article,  a  parts  overlay  for  the 
PC  board  and  a  sheet  or  two  of  additional 
instructions.  Most  of  the  assembly  work 
must  be  done  by  the  buiJderf  If  the  instruc- 
lions  say  to  "install  the  resistors,"  that's 
what  you  do.  Usually,  as  the  complexity  of 
the  project  increases,  so  do  the  instruc- 
tions— unless  it's  a  Kanga  kit.  Then  you^re 
on  your  own! 

Before  you  do  any  soldering,  it's  a  good 
idea  to  look  over  the  instructions  of  the  kit 
and  do  a  dry  run  through.  Make  a  note  to 
yourself  of  any  part  of  the  instructions 
you're  not  clear  on.  A  good  dose  of  com- 
mon sense  is  your  best  weapon.  II  it  sounds 
really  stupid,  it  probably  is.  Double-check 
this  step  before  you  move  on.  1  can  look 
past  most  errors  in  a  kit's  instructions.  If 
you're  told  to  install  an  RCA  jack  on  the 
PC  board  and  therc*s  no  way  it  will  fit,  then 
there's  an  error  in  the  instructions* 

Locate  the  proper  part  and  install  it  on 
the  board.  Make  a  note  of  the  error  on  the 
instruction  sheet. 

Soldering 

Tve  melted  a  lot  of  solder  in  my  time.  I 
think  Vm  fairly  good  at  the  task,  but  every 
now  and  then  I  screw  up  royally.  Over  90 
percent  of  the  kits  returned  to  Heath  did  not 
work  because  of  poor  soldering, 

I  use  two  different  soldering  irons  for  kit 
building;  An  18-waii  Antek  iron  for  small 
work,  and  a  larger  45-watt  iron  with  a  big 
tip  for  heavy-duty  work  for  soldering  in 
connectors  and  such.  Keep  a  spool  of  desol- 
dering  braid  handy  to  clean  up  any  mis- 
takes. 

Don't  try  to  cook  the  PC  board  with  an 
iron  that's  not  hot  enough.  Soldering  is  a  lot 
lilce  kissing  your  aunt — you  have  to  be 
quick,  do  a  good  job«  and  leave  no  slobber. 
All  your  solder  connections  should  be 
bright  and  shiny. 

Ihoubleshooting 

The  odds  are  in  your  favor,  but  every 
now  and  then  one  of  the  kits  I  finish  up 
with  won't  work*  1  start  by  looking  at  every 
solder  joint.  I  especially  check  any  odd- 
looking  clump  of  pads  for  solder  bridges. 

If  I  find  none,  then  I  look  at  a  misplaced 
resistor.  It's  so  easy  to  put  in  a  470-ohm  re- 
sistor in  place  of  the  47k  resistor.  Equally 
useful,  but  haidly  interchangeable!  i  check 
for  like  values,  as  in  the  example  above,  in 
case  1  have  mistaken  them  during  assembly, 
After  i  check  the  resistors,  1  move  on  and 
do  the  same  for  the  capacitors.  If  1  don*t 
find  any  problems,  I  move  on  to  the  semi- 
conductor, and  so  on  until  Tm  sure  there  is 
no  problem  with  the  way  the  kit  went  to- 
gether. Usually,  the  problem  can  be  located 
and  fixed  without  too  much  trouble. 

Kit  building  is  a  lot  of  fun.  For  me.  it's 
solder  fume  therapy,  as  I  get  totally  involved 
with  a  kit.  Why.  who  knows,  maybe  you*l] 
soon  be  saying,  "Ooooo,  let's  do  it  again!" 


For  High  Performance  in  Repeater 
Teclinology,  Go  witii  tlie  Leader 


SPECTRUM 

S-7R  Basic  Repeater 

•"Stand  Alone" 
or  use  with 
yourcontroMer 


10-40  Watt  Units 

2M,  222, 440  MHz 

Super  Sensitive/Selective  Receivers 

UnusuaUy  Good  Repeat  Audio 

Proven  Performance  throughotJt 

the  World! 


5CR1400 

REPEATER  W/150  WT.  2M  Amp 

&  30A  POWER  SUPPLY. 

(All  items  availabto  separately) 

Shown  in  optionaf  cabiriet 


Calf  or  write  today  for  details  and  pncesf 
Get  your  order  in  A.S.AP. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters — the 
Deluxe  SCR  1400  and  the  new  baslcl 
low  €0$tS-7R  line. 

The  S-7R  Repeaters  maintain  thel 
qualfty  of  design,  components  and' 
eonstmctlon  which  have  made  Spec- 
trum gear  famous  throughout  the| 
world  for  years* 

However,  all  of  the  **bells  &  wMsUes" 
have  been  eliminated — at  a  large  cos 
sa\rings  to  you!  The  S-7R  is  a  real 
"work-horse*'  basic  machine  designed 
for  those  who  want  excellent  super-re- 
Bable  performance — but  no  frifls!  For 
use  as  a  complete  '^stand-alone"  unit, 
or  with  a  controller 

Of  course,  ff  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in'  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  "Industry  Stan- 
dard" SCR  1000/4000. 

AvBiiabtm  with  Autopatch/ReverBB 
Patch/Landllne  Control;  TouchTone 
Control  of  various  repeater  futictiona; 
'PL';  "Emergency  PwrJIO;  HighlLow 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  fitters;  Power  Amps^  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers, 
Cabinets,  etc.  Inquire. 


SPECnUK  CMMUHICATIONS  CORP. 


1055  W,  German  town  Pk,  S4  •  Norrlstown,  PA  •  (6t0)  631-1710  •  FAX:  (610)  631-5017 
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Number  S  on  your  Feedback  csnl 


by  JeffM.  Gold  AC4HF  and  Daniel  Wee 


The  Oak  Hills 
Classic 

Dual-band  QRP  kit 


Oak  Hills  Research 

20879  Madison  Street 

Big  Rapids  Ml  49307 

Tel9phone:  (616)  796-0920, 

FAX  (616}  796-6633. 

Price  Class:  Kit— $219.95; 

Optional  keyef— $39.95 


I  like  to  buitd  all  levels  of  projeDts.  but  some- 
times  I  raaJty  like  to  sit  back  and  just  enjoy 
building  up  a  project  that  I  know  will  not  have 
any  surprises  for  me  in  the  way  of  unclear  di- 
rections, or  directions  filled  with  mistakes  or 
poor  performance  of  the  ktt  when  it  is  com- 
pleted. T  have  built  many  of  the  Oak  Hills'  kits. 
I  have  enjoyed  building  every  one  and  they 
all  worked  weli  when  completed.  Oak  Hills 
takes  great  care  in  providing  top  quality  padB 
and  clear  and  easy-to-follow  directions* 

The  Oak  Hills  Spirit  that  I  built  for  20  me- 
ters was  one  of  my  favorite  rigs  to  build  and 
operate.  When  I  heard  that  Oak  Hills  was  go- 
ifig  to  sen  a  kf!  that  was  designed  as  well  as 
tto  Spirit  and  was  a  20/40  meter  rig,  I  got  ex- 
cited-H  spend  most  of  my  time  on  20  and  40 
meter  CW/QRR  Having  one  rig  that  I  could 
build  myself,  that  would  operate  on  both 
bands,  arnj  would  mn  off  a  gef  cell  really  ap- 
pealed to  me. 

The  Paris 

I  usually  build  larger  projects  In  stages.  I 
open  the  parts  for  one  section  at  a  time  and 
separate  oyt  the  various  types  of  parts.  Then, 
for  example,  I  will  put  all  the  resistors  on  a 
piece  of  paper  labeled  with  their  parts  num- 
bers and  do  the  same  for  the  rest  of  the 
parts.  Thrs  helps  me  check  to  make  sure  all 
the  parts  are  Included  and  also  helps  avoid 
one  of  the  biggest  pitfalls  in  building:  putting  a 
part  in  the  wrong  place. 

The  parts  for  each  section  of  the  Classic 
are  bagged  separately.  The  boards  are  about 
the  clearest  silk-screening  I  have  come 
across  and  they  have  plated-through  holes. 
The  back  of  the  board  is  coated  over  to  help 
avoid  the  second  big  pitfall  of  building  kits: 
sofder  bridges.  All  the  coils  are  pre-wound  to 
heJp  the  kit  go  together  quicker  and  avoid 
problems  that  many  builders  have  with  wind- 
ing their  own  coils.  The  instructions  are  excel- 
lent: Oak  Hills  employed  an  illustrator  who 
used  to  work  for  Heathkit.  The  case  is  nicely 
screened  arKt  ts  really  good  quality.  After  see- 
ing how  easy  the  kit  looked  to  put  together 
(the  parts  are  fairiy  close  together  on  the 
board,  but  this  shouldn't  present  much  of  a 
problem),  I  decided  to  separate  out  the  parts 
into  little  plastic  parts  bins  and  not  take  the 
time  to  label  every  part. 
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Assembfy 

My  wife  does  beautiful  needlepoint  and 
other  crafts  of  this  type.  I  always  ask  her  why 
she  doesn't  enter  some  of  them  In  the  County 
Fair,  She  says  she  can't  do  that  because  al- 
though they  look  great  from  the  front,  the 
back  side  of  the  work  isn't  perfect.  This  is  the 
way  I  usually  operate  with  my  building,  if  I  am 
building  a  lot  of  kits,  the  kits  usually  work 
well,  but  may  not  be  the  prettiest  things  you 
have  ever  seen.  My  goal  for  this  project  was 
to  be  able  to  enter  it  in  the  County  Fair  and 
have  anyone  look  at  the  bottom  of  the  board 
and  say  how  pretty  it  was,  I  knew  I  was  going 
to  keep  this  rig  for  a  long  time  if  rt  worked  the 
way  I  thought  it  would,  so  !  decided  to  really 
take  my  time  buHdtng  it. 

1  found  the  kit  went  together  very  quickly, 
even  though  I  real- 
ly took  my  time.  I 
had  no  problems 
with  the  directions 
and  never  found  a 
case  where  the  tn* 
structions  were 
ambiguous.  I 
would  rather  just 
have  a  parts  over- 
lay and  schematic 
than  ambiguous 
directions. 

With  the  option- 
al Iambic  keyer 
there  are  four 
printed  circuit 
boards  to  build. 
There  are  sepa- 
rate  boards  for  the 
oscillator,  receiver, 
transmit/receive, 
and  a  small  board 
for  the  keyer.  Each 
section  comes  has 
separate  bagged 
parts,  and  over^ 
lays,  which  makes 
the  kit  much  easier 
to  build. 

Alignment 

The  alignment 
procedure     was 


fairiy  straightforward  and  didn't  take  much 
time.  It  Is  recommended  that  you  have  a  fre* 
quency  counter  to  adjust  the  oscillators.  Sep- 
arate adjustments  are  made  for  the  20  and 
40  meter  band  sections. 

After !  knew  the  dg  was  working  well  I  went 
back  and  readjusted  the  coils  in  the  oscillator 
section  a  little  differently  than  the  instructions 
called  for.  I  found  that  following  the  Instruc- 
tions  gave  me  the  full  bandwidth  on  both 
bands,  but  the  analog  meter  that  is  silk- 
screened  on  the  case  was  a  little  off.  By  read- 
justing the  coils  and  playing  with  them  t  was 
able  to  get  the  rig  so  that  the  panel  frequency 
indication  was  right  on  the  money.  This  is  one 
of  the  only  rigs  on  which  I  have  been  able  to 
get  the  reading  to  be  accurate  for  the  whole 
bandwidth.  I  would  suggest  that  you  follow 
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The  PC-1610  has 
begun  to  revolutionize  CW  &  RTTY/ASCII  operation 
on  the  HF  bands.  The  ^'Plug-in  &  Operate"  concept 
is  nnaking  digital  operation  a  snap,  with  only  a 
standard  IBM*  type  AT  keyboard  required  for 
RTTY/ASCII  operation.  Received  data  is  displayed 
on  the  burit  in  LCD  display  or  an  external  RS-232 
serial  device  such  as  a  *"Dumb  Terminal/  The 
PC-1610  offers  the  following  features: 

■  Built-in  AT  keyboard  interface  (keyboard 
optional) 

■  160-1  DM  ham  band  coverage 
»  USB/LSB/CW/FSK  modes 

■  75W  output  power 

■  Built  in  digital  power/SWR  meter 

■  DOS  VFO  with  1  Hz  step  size 

■  Selectable  variable  speed/fixed  1  GHz  step 
VFO  tuning 

■  Built-in  24hr  clock 

■  90  tunable  memories 

■  1  scratchpad  memory 

■  9  {256  character)  keyboard  data  buffers 

■  Built-in  5-75  wpm  IAMBIC  keyer 

■  Built-fn  2.4KHA  I.SKHz,  500Hz.  200  Hz  & 
RTTY  filters 

■  Notch  filter 

■  Seiect  1  of  3  antennas  from  front  panel 

specifications  are  subject  to  change  without  not»ce. 
■  IBM  AT  is  a  registered  trademark  of  the  IBM  Corporatton. 


■  Basic  display  lets  you  know 
exactly  where  you  are. 


N.035I0-T 
N.03SIO-R 


LJ 


nooo 


Standard  Display 
shows  RX/rX  VFO 
freq's,  time  and 
current  memory 


Send  &  Receive  in: 

CW  /  RTTY(BAUDOT)  /  ASCII 


TnXFERQSO.13 


Incoming  data 

Outgoing  data 
appears  here 


Store  up  to  nine  256 
character  messages. 


N.03SIQ-T       DS30 

3>  CBnnED    nsG  ■ 


Messages  can  be: 
edited,  sent  & 
appended  to  out- 
going message 

Format  &  Edit 
stored  MSG's  here 


PC-1610    = 


HF  XCVR 


The  PC-1610  Performs  the 
functions  of  an  HF  Trans- 
ceiver, Computer,  Data 
Controller  and  Control 
Software  all  in  one  package 


DATA  CNTLR 


The  PC- 1610  has  too  many  features  to  adequately  describe  in  one  ad. , . 
call  or  write  for  a  detailed  brochure— Major  Credit  Cards  Accepted. 

Designed  and  manufactured  fn  the  U.S.A. 
Phone:  {516]  862-6512  ■  Fax:  [516]  862- 
7  Flowerfield,  St.  James  WY  11780 

CWCLE  321  ON  HEADER  SERVICE  CARD 


the  alignment  procedure  first— you  may  find 
that  It  works  out  correctly  for  you  if  you  follow 
the  provided  instructions. 

Circuit  and  Design 

The  OHR  Classic  dual-bander  is  Invariably 
one  of  the  best  receiver  designs  I  have  seen 
on  the  kit  market.  Part  of  the  strength  of  the 
circuit  lies  in  its  use  of  extensive  filtering  in 
tfie  front  end  and  IF  stages.  The  use  of  the 
diode-ring  mixer  (the  TUF-1)  afso  results  in  a 
good  dynamrc  range  and  the  receiver  is  es- 
sentially a  low  noise  one. 

Looking  at  the  circuit,  you  will  find  that  all 
the  swftctiing  is  solid-state^  including  the  T*R 
switching.  This  is  a  good  scheme  and  you 
won't  hear  any  relays  clattering  away  as  you 
send  code.  Ali  the  switching  diodes  are  bi- 
ased at  a  common  rail.  Another  area  where 
diode-switching  is  employed  in  this  circuit  lies 
in  the  band-changing  circuitry.  Essentially,  the 
band  switch  uses  the  diodes  to  switch  in  one 
of  two  band  crystals  for  the  LO  and  to  switch 
in  the  appropriate  band-pass  filter,  (it  would 
have  been  nice  if  they  had  used  hot-carrier 
diodes  for  this). 

The  circuit  itself  is  a  classical  one  (no  pun 
Intended),  tt  comes  with  an  RF-preamplifier 
stage  to  provide  some  front-erKl  gain  to  com- 
pensate for  the  filler  insertion  loss.  This  is  a 
standard  negative  feedback  broadband 
preamp  and  is  unconditionally  stable.  The 
2N5179  is  also  a  low-noise  device  so  that 
helps  somewhat.  The  diode-ring  mixer  is  then 
temninated  in  a  diplexer  and  a  post-mixer  am- 
plifier before  going  through  the  standard  four- 
pole  crystal  ladder  filter.  The  use  of  th3 
MCI 350  permits  IF  AGC,  which  is  audio-de- 
rived. 

The  product  detector  uses  an  NESOEAN* 
whk:h  seems  to  work  fine  at  this  stage  (after 
the  AGC)  since  overloading  can  be  easily 
controlled,  and  provides  some  conversion 
gain  (12  dB  or  so)  as  well. 

There  is  an  audio  preamp  stage  before  the 
audio  is  fed  into  a  permanently  wired  audio 
bandpass  filter.  This  is  not  a  very  narrow  one 
and  I  suspect  that  its  purpose  is  to  get  rid  of 
wideband  IF  noise  products.  Finally,  there  is 
an  LM-380N-8  final  audio  amplifier 
which  is  under-driven  for  low  THD  fig- 
ures. 

The  VFO/LO  is  built  on  a  separate 
board  which  helps  isolation  and  sta- 
bility, ft  is  well-buffered  before  being 
fed  into  the  diode-ring  mixer,  but  a 
drawback  here  Is  that  the  mixer  injec- 
tion signal  is  sometimes  on  the  low 
side  and  is  not  constant  for  the  two 
bands.  LO  signal  levels  should  be  *7 
dBm  (baltpari^)  for  good  performance. 
The  problem  here  lies  in  the  oscillator, 
which  does  not  perform  too  well  at  the 
higher  crystal  frequency  {18.000 
MHz),  Perhaps  the  MPF102  could  be 
replaced  with  a  2ISI4416, 

As  you  can  see,  this  Is  a  very 
straightforward  design  and  its 
strength  lies  in  (he  fact  that  OHR  did 
not  skimp  on  filtering  and  matchmg 
impedances. 


The  TX  side  of  the  board  is  cleverly  de- 
signed to  reuse  the  RX  mixer  section  so  there 
is  no  additional  mixer  for  the  TX  side.  Similar* 
1y.  the  bandpass  filter  for  receive  is  also 
reused  for  transmit.  A  good  scheme,  really, 
and  economical  too.  After  the  bandpass  filter- 
ing there  is  a  two-stage  driver,  which  is  es- 
sentially Class-A  amplifiers,  before  the  final 
Class-C  amplifier  (2SC2075).  This  is  followed 
by  the  mandatory  low-pass  filter.  The  switch- 
ing is  all  solid-state,  of  course,  as  I  have 
mentioned  before,  and  looks  very  well  imple* 
mented. 

Performanoo 

The  performance  of  the  rig  attests  to  the 
soundness  of  the  design.  My  one  gripe  is  the 
permanently  fitted  audio  filter  which  is  used  to 
filter  out  wideband  IF  noise,  I  would  have 
been  much  happier  if  this  noise  (6  dB)  could 
be  prevented  in  the  first  place»  or  to  hove 
some  pre-product  detector  filtering.  Ah,  well, 
you  just  can't  always  have  the  cake  and  eat  it 
as  well,  can  you?  A  very  good  design  and 
perfomier  (as  many  will  teli  you),  overall. 

There  are  two  aspects  to  every  kit  building 
experience.  The  first  is  the  building  experi- 
ence. With  the  Classic,  this  phase  was  a 
dear  winner  and  rated  at  the  very  top  of  its 
class.  The  second  aspect  is  how  it  performs.  1 
have  found  that  even  with  all  the  rigs  I  have 
hooked  up  on  my  operating  bench,  I  end  up 
using  the  Classic  a  lot.  I  really  am  impressed 
wfth  the  smooth  solid-state  QSK.  1  hate  relay 
switching,  I  find  that  even  though  I  really  like 
my  expensive  Kenwood  850S.  the  relay  QSK 
bothers  me.  I  prefer  the  switching  on  the 
Classic  a  lot  better.  I  find  the  receiver  to  be 
both  sensftive,  so  that  if  the  signal  is  out 
there — 1  am  hearing  tt) — and  selective — I  am 
easily  able  to  separate  out  signals  except 
during  the  most  crowded  band  conditions,  1 
have  also  found  the  VFO  to  be  stable.  I  don't 
like  having  to  chase  signals  across  the  band 
while  I  am  in  the  middle  of  a  QSO. 

The  RIT  has  a  center  detent,  which  makes 
it  easier  to  use.  The  tune/operate  switch 
comes  in  real  handy  for  me.  I  have  a  reso- 
nant quad  for  20  meters,  but  find  that  on  40 


Features:  The  Oak  Hills  Classic 

Dual-Band  Transceiver  Kit  for  the 

20M  and  40M  Bands 

Superiiet  receiver  design  wfth  diode  dng  mixer  arxJ  RF  preamp. 

High  side  LO  injection  on  both  bands  for  a  cleaner  signal 

Four-pole  crystal  ladder  filter. 

Four-pole  audio  filter. 

AGC  drcuit. 

VFO  tuning  v^ith  8:1  vernier  dial  covering  1CX)  kHz  onbOlh  bands. 

RIT  with  center  detent  control  providing  +A1  kHz. 

Sidetone  oscillator  with  level  control. 

Smooth  solid-state  QSK. 

4-6  watts  of  RF  power  on  both  bands, 

TX  power  adjustable  from  0  to  full  power  on  rear  panel. 

Both  iambic  and  manual  key  jacks  provkJed, 

12  VDC  operation— current  drain  290  mA  on  FIX  and  1.2  A  on  TX. 

Measurements:  4"  x  6-1/4"  x  6-7/8". 

Wetght:  48  oz. 

100%  complete,  ali  coils  prewound. 

All  panels  prepunched  for  optionaJ  iambk;  keyer. 


my  vertica!  needs  an  antenna  tuner  to  get  tfie 
SWR  down.  I  find  this  a  lot  easier  to  use — 
having  the  tune  switch  so  that  I  don't  have  to 
have  a  manual  key  to  keep  the  rig  keyed.  1  al- 
so like  the  fact  that  you  can  change  the  trans- 
mit power  easily  without  having  to  take  the 
cover  off  the  rig.  This  makes  It  easy  to  experi- 
ment with  different  power  levels.  My  rig  puts 
out  about  5  watts  on  20  meters  and  about  7 
watts  on  40  meters.  This  means  that  you  may 
have  to  use  the  rear  panel  power  adjustment 
to  keep  the  power  level  the  same  when  you 
switch  bands. 

The  keyer  is  the  newer  Curtis  keyer  chip 
and  works  very  welL  It  is  also  very  nice  to 
have  the  straight  key  jack  in  addition  to  a  jack 
for  paddles.  1  often  like  to  operate  with 
straight  keys  and  this  rig  needs  no  modtfica- 
tjons  to  be  able  to  do  this. 

The  Classic  uses  an  LM'380-based  audio 
amplifier  which  is  better  than  the  LM-386. 
There  is  plenty  of  audio  to  drive  headphones, 
but  the  rig  doesn't  have  enough  drive  for  a 
speaker.  This  is  one  of  my  only  complaints.  1 
don't  like  headphones  except  during  Field 
Day,  and  would  have  liked  to  install  a  smalt 
speaker.  My  other  complaint  fs  that  I  find  the 
rig  a  little  on  the  large  size  for  portable  back- 
packing operations,  t  like  to  take  a  rig  and  a 
gel  cell  on  long  hikes  and  would  have  pre* 
ferred  having  a  smaller  rig.  I  really  like  the 
case  for  the  rig  and  find  it  a  little  too  pretty  to 
throw  in  a  backpack,  so  it  would  have  to  wait 
for  a  while  anyway.  There  is  ptenty  of  space 
inside  the  case  to  add  custom  accessories, 
such  as  a  digital  display  or  a  speaker  (with 
some  additional  ampiificatron). 

On  the  air  is  where  the  dg  really  shines. 
This  transceiver  is  good  enough  to  mate 
quality  contacts,  since  my  first  contact  on  the 
rig  I  have  continually  received  good  signal  re* 
ports.  This  first  contact  was  during  a  contest, 
with  PI4C0M  fn  the  Netherlands-  He  was  a 
599  with  high  power  and  my  signal  report 
was  a  564  with  4  watts.  I  next  talked  to  Marty 
KW1C  in  Maine.  He  reported  "your  new  rig 
doing  FB/'  Next,  I  had  a  nice  long  QSO  Wfth 
Gary  WBODBW/AE  in  Columbia,  Missouri,  it 
was  his  first  contact  with  his  new  Extra  Class 

license.  We  had  a  nice  long 
QSO.  He  said  the  rfg  sounded 
great  on  his  end.  I  have  since 
had  many  long  QSOs,  both  US 
and  DX,  and  have  worked 
some  contests  with  the  rig. 
One  of  the  highlights  of  testing 
the  Classic  was  having  a  sked 
set  with  Ted  VA3TAR.  The 
Classic  was  Ted's  first  kit.  We 
arranged  to  meet  on  40  me- 
ters. Even  though  conditions 
were  poor,  we  had  a  great 
conversation.  It  was  exciting  to 
hear  what  the  rig  sounds  like 
over  the  air  in  actual  use.  The 
rig  sounded  great.  I  think  this 
attests  to  both  the  quality  of 
the  kit  and  its  design.  I  really 
enjoy  operating  this  rig,  espe- 
cially since  it  covers  my  two 
favorite  bands. 
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recognize  the  need  to  go  directly  to  the 

source— you,  the  reader  Articles  and  columns 
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"Great;  "OK;  or  "No  Way."  h^ail  your  respons-  , 
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THE  FAMED  2  METER 

Also  the  yJtimate  for  scanners  bcb  to  t30a  MHi. 

A.  s.  A  9209 

^9  db  Co-Linear  "MultiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  AJI  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2".  2  Meter  Base 
Station  10'  length. 


$36.73 

+  S6.00  S&H 

CSC  fies  5%  SAtes  tax) 

CHECK  IN  ADVANCE  OR  COD 
ALSO  AVAILABLE  \H  220  &  440 


r^del  9209 

+9db 


1S0(vic«  ti  Jhe  Rsjson  For  Our  Stxemss' 
Tel  (M3)?93'7eS8  pO  aoit3461 


HAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  S^rEPS: 

•  Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8  1/2x11  size 
With  Complete  Instructions 

SAnSFACnON  GOARAiVTEED 

5  Sheets  for  $4.95    10  Sheets  only  $6.95 

add  $1.50  postage 

The  MEADOWLAKE  Corp. 

Dept.  A        P.O.  Box  1555 
OnecD,  TL  34264 


VHF  UHF  MICROWAVE 

Transverters: 

6  M,  2  M  222  MHz,  70  cm.  902,  1^96.  2304. 
3456.  5760  MHz   10  GHz 

Recaivirtg  Converters: 

1691  IVlHz,  2400  MHz 

Antennas: 

Loop  Yag^s  902  -  3456  MHz 
ftjli^nrtcJ  Arrays  Yggrs:  6W  -  70  cm 

Low  Noise  Preamps  and  Krts: 

144  MHz     10  GHz 

Linear  Power  Amps: 

70  cm -2304  MHz 

ConipQf\'ents,  Cattle.  Antenna  Relays 
FREE  Cmaiog  Avaifiitffe 

DOWN  EAST  MICROWAVE 


lititefC*'' 


Bill  Ofson  W3HQT 

RR  1.  Box  23 TO 

Troy,  M£  04967  9721  USA 

Phon<ft207^948'374t 

Fax  12  07)  §4  8-3 157 


HamCall  CD-ROM 

US  St.  IniemaUonal  CaMsi&n  Lookup 
O^i^r  1,000,000  listings  and  lOoCounfnes 

^n^iJydes  US   Clubs  &  Milrldi^  Slations. 
ICALL  program  Fooks  up:  name,  address, 
expiration  dale,  binh  year,  license  dass. 
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or  fkjppy  *  TSR  runs  frorn  lejK  i^ndcw  *  Updated  every 
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for  6  Of  more  ■  Latest  public  domain  PC  4  MAC  software 
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Electronics  Software  Compendiutn 

The  Etectronics  Software  Compendium 
15  a  colJection  of  programs  and  data  ^les 
that  pertain  la  elect  re  nics,  broadcasting, 
anvareof  radio  and  SWL  aclivrly 
Over  1 5.000  files  in  total  Hie  disc  is  updated  and  issued 
5emf  annually  fn  ApnJ  &  Od     Over  200  megabyies  of 
materia  I  is  resident  on  this  CO  ROM.  for  MAC  &  PC  Send 
your  order  to  Buokmasrer  Publistiing,  S25.00  plus  $5.00 
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73  Review 


Number  6  on  your  Feedback  card 


by  Michael  Bryce  WB8VGE 


ARK-4 


Engineering' 


A  40  meter  transceiver  kit 


S  &  S  Engineering 

14102  Brown  Road 

Smitisburg  MP  21 703 

Telephone:  (301 )  416-0661 ;  Fax  (301 )  416-0963 

Price  Class:  S199.&5  kit;  $269.95  assembled  and  tested. 


Some  of  the  buzzwords  in  today's  politically 
correct  world  are  ""smaller,*  "faster,' 
"cheaper'*  and  "bener/  Welt,  thafs  exactly 
what  S  3i  S  Engineering  created  when  they 
introduced  their  new  ARK'4  40  meter 
transceiver  kit. 

The  ARK-4  is  a  fully  synthesized  QRP 
transceiver  for  40  meters.  It's  a  CW-only  rig; 
there  is  no  SS8  on  the  ARK-4,  But,  you  do 
gel  full  OSK  break-tn  keying  and  the  40  meter 
CW  band.  Ifs  ideal  for  the  Novice  ham,  too.  In 
fact,  it's  one  o^  the  few  rigs  in  kit  form  Td  rec- 
ommend for  a  Novice.  Thanks  to  its  fuHy  syn- 
thesized transmitter,  the  Novice  operator  will 
kr\ow  exactly  where  he  or  she  is.  This  Is  very 
important  to  Novices,  who  have  only  a  small 
slice  of  the  40  meter  CW  band  to  begin  with. 

The  ARK-4  comes  in  a  wide  variety  of  con- 
figuiBtions.  Depending  on  your  budget  you 
can  get  just  the  transmitter  or  the  receiver 
components  with  the  kit-  Later  on,  as  your 
budget  allows,  you  can  add  on  the  goodies 
until  you  have  a  complete  40  meter  rig.  Why, 
you  can  even  install  a  Curtis-based  keyer  in- 
side your  ARK-4-  And,  if  you  just  can't  stand 
the  smell  of  molten  solder,  the  ARK-4  comes 
assembied,  tuned  and  tested.  Most  people 
will  find  building  the  kit  the  way  to  go. 

ff  you  plan  on  building  the  kit,  and  I  hope 
you  do^  this  Is  one  of  the  few  kits  Td  say  a  be- 
ginner can  handle.  Yes,  there  are  hundreds  of 
parts  in  the  ARK-4.  Yes.  there  is  a  double-sid- 
ed plated  through-hole  PC  board.  But,  you 
build  the  ARK-4  in  steps,  checking  each  sec- 
tlon  as  you  go  to  make  sure  you've  assem- 
bled it  correctiy.  The  assembly  manual  is 


quite  extensive  and  offers  tips  on  soldering 
and  proper  placement  of  components,  and 
features  several  large  fofd-out  sheets.  And  if 
that  is  not  enough,  provided  you  assembled 
the  ARK-4  in  good  faith,  you  can  always  get 
the  ARK'4  repaked.  There's  no  reason  why  a 
beginner  in  home-brew  should  not  consider 
the  ARK-4  as  their  first  kit, 

A  Look  Inside 

The  ARK-4  is  really  a  departure  from  most 
of  the  QRP  rigs  I've  built.  When  you  slide  the 
rig  out  of  Hs  TNC'Style  cabinet,  you'll  notice 
there  are  no  wires  of  any  kind  inside.  Yupl 
You  read  that  correctly:  There  are  no  wires  in- 
side the  ARK-4,  Every  part  mounts  on  one 
double-sided  PC  board.  1  know,  Tve  always 
disiiked  making  up  my  own  interconnection 
wiring  harness.  No  wiring  harness  means 
fewer  mistakes  during  assembly. 

There  are  no  mounting  screws  holding  the 
PC  board  down,  either.  The  PC  board  slides 
inside  the  case.  The  end  caps  of  the  case 
hold  everything  together.  You  can  open  up 
and  inspect  the  ARK-4  in  a  matter  of  sec- 
onds! 

The  signa(  path  Is  very  much  like  that  of 
the  ARK-4's  bigger  brother,  the  ARK-40. 
There's  a  slight  difference  in  the  way  the 
signal  is  handled  in  the  IF  stage:  The  IF  fre- 
quency of  the  ARK»4  is  based  on  a  crystal 
filter  made  up  of  color-burst  crystals.  This  is 
also  the  reason  why  you  won't  be  seeing  an 
ARK-2  or  ARK-3. 

The  synthesizer  and  a  PLL  make  up  the 
heart  of  the  ARK-4, 1  won't  get  into  the  details 


of  how  they  both  work  together,  as  this  is  very 
clearly  explained  in  the  manual.  It's  must 
reading  tor  the  builder  as  if  makes  the  opera- 
tion of  the  PLL  and  translation  oscillators  very 
clear 

The  manual  that  comes  with  the  ARK-4  is 
different  from  what  you  may  have  seen  m  the 
past.  Whatever  features  you  purchase  with 
your  ARK-4  wHI  shape  the  size  of  the  manual. 
The  manuaf  has  a  pull-apart  binding  to  allow 
you  to  add  pages  of  assembly  text  as  you  or- 
der options  for  your  ARK-4.  For  example,  if 
you  only  order  the  transminer,  thafs  all  the  in- 
structions you'll  receive.  Order  the  transceiv- 
er and  you'll  get  transmitter  and  receiver  text 

Although  I  did  not  have  the  pleasure  of 
building  this  kit.  the  kits  I  have  built  in  the 
past  from  S  &  S  Engineering  are  first  class. 
Only  the  t>est  prime  components  are  used  in 
the  kits;  there  are  no  surplus  or  hamfest  spe- 
c/a/ parts  used. 

On  the  Air  with  the  ARK-4 

There's  not  much  to  do  to  put  the  ARK-4 
on  the  air.  All  you  need  is  a  power  supply  ca- 
pable of  3  amps,  an  antenna,  and  a  key.  The 
front  panet  is  nicely  laid  out,  with  all  the  im- 
portant controls  centered.  There's  the  usual 
on-off  volume  control.  RIX  and  transmitter 
fine-tune  control  The  options  you  order  for 
your  ARK-4  will  determine  the  amount  of  con- 
trol you  have  over  the  rig. 

Just  like  the  ARK-40,  you  tune  the  ARK-4 
by  push-buttons.  However*  in  the  case  of  the 
ARK-4  you  can  use  the  fine-tune  control  to 
put  your  transmitter  exactly  were  you  want  it. 

The  fine-tune  control  is 
not  the  RIT— that's  a  sep- 
arate control  on  the  ARK- 
4.  I  found  the  best  way  for 
me  to  tune  the  rig  was  to 
set  the  frequency  control 
buttons  to  one  location 
and  use  the  fine-tune  con- 
trol to  hunt  for  stations. 
When  a  station  answers 
me.  I  men  use  the  RIT  to 
center  him  in  the  middle  of 
the  crystal  filter.  This  is 
how  I  used  the  ARK-4 
during  Field  Day,  with  very 
good  results.  I  worked  just 
about  everything  I  could 
hear  while  using  a  center- 
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ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  »  HIGH  QUALITY  •  HUGGED  *  REUAILE 


MODEL  VS-50M 


SLSE 


RS'L  SERIES 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  F¥otectS  POwef  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROW&AR  OVER  VOLTAGE  PROTECTION  on  all  Mo(*els 
exctpl  RS-3Il,  R^'4A.  RS^.  HS-4L.  RS-SL 

•  MAINTAIN  REGULATiON  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  Oimr  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  lor  RS'3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFOAMANCE  SPECfFICATIOMS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  118  VDC  t  0.05  volts 
{tntemaily  Adjustable;  11-t5  VDC) 

•  ftfPPLE  Less  ttian  Smv  peak  to  peak  (full  load  & 
low  fine) 

•  All  units  availabie  in  220  VAC  input  voltage 
(except  for  SL- If  A) 


LOW  PROFILE  POWER  SUPPLY 

Colin         Contfntjods 
Gray     6iaGlc     Duty  [Ampj] 


MOOEL 

SL-11A 
SL-11R 
SL-11S 
SL-11R-RA 


7 

r 

7 
7 


ICS* 
[Amps) 

11 
t1 
11 

11 


2%«7  ^^^ 
2%  «  7^  *  9% 
4¥-i^7    ^9% 


Shipping 
m  (IbsJ 

12 
12 
12 
13 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LfGHTER  RECEPTACLE 

C#ntinumJ5  ICS*  Size  flN| 


MODEL 

RS-4L 
RS-5L 


Duty  [Ampst 

3 

4 


(Ampil 

4 

5 


M  ^  W  '  D 


wi  m\ 

6 
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RM  SERIES 


MODEL  flM-35M 


•  19"  RACK  MOUNT  POWER  SUPPLIES 

Contirttioifs 
MODEL 
RM'12A 
RM-35A 
RM  50A 
RM-60A 

•  Separate  Volt  and  Amp  f^lefers 
RM-12M  9 
RM-35M                                              2S 
RM'SOIW                                              37 
RM-60M                                              50 


DtFly  lAmps] 

37 

50 


ICS* 
(Amp&) 

12 

35 

50 
55 

12 
35 

50 
56 


Size  [INI 
[1>cWx[) 

5^^^  X  19x8^4 

5Vix19x  \2'h 

5'/ix19xt2'J^ 

7  X  19  X  ^2'h 

S'A  X  19  X  ^'k 

5'A  X  19  X  Wh 

5V4  X  19  X  12^A 

7x19x121^ 


Shipping 
WL  (IbsJ 

16 

3B 

50 

60 

16 
38 

50 
60 


RS-A  SERIES 


k 


MODEL  RS'7A 


NfODEL 

RS-3A 

RS^4A 

f^SA 

RS-7A 

RS-7B 

RS-10A 

ftS-l2A 

RS-12B 

ns-20A 

RS-35A 

ftS^SOA 
RS-70A 


COlDfS 

Gray        Blich 


* 
* 


• 


CflitJiinias 
Oity  jAiips] 

2.5 

3 

4 

5 

5 

7.5 

9 

9 

16 

25 

37 
57 


[AHptI 

3 

4 

5 

7 

7 

10 

12 

12 

20 

3S 

50 

70 


Sizi  [IN| 

H  X  W  X  D 

3  X  A^u  X  5'/* 

3^4  X  6Vj  X  g 

3^^  X  6^.^  X  7^'* 

3^  X  6^^  X  9 

4  X  VJi  X  Wri 

4^/!?  X  a  X  9 

4  X  7^^  X  103,4 

5  X  9  X  10^^ 

5x  11  X  11 

6x  13%  X  11 
6  X  13V*  X  \2\ 


Shtppia^ 
WI.  [(bs.) 

4 

S 

7 

9 

10 

11 

13 

13 

18 

27 

46 


RS-M  SERIES 


i 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 

Fe-12M 

Separate  volt  an<l  Amp  meters 

RS-20M 

F^  35M 

RS-SOM 
RS70M 


Ciitiii«tt 
Dity  (App^l 

9 

f6 
25 

37 

57 


Ikmfx] 
12 

20 

35 

50 
70 


Si»  (INI 
H  X  W  XU 

416  X  6  X  9 

5  X  9  X  10'^ 

5x  11  X  11 

6x  13^  X  11 

6  X  nV*  X  12% 


WL  1JI&4 

13 

18 
27 

46 
4fi 


VS-M  AND  VRM-M  SERIES 


Separate  Voll  and  Amp  Meters  •  Output  Vollage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1,5  amps 


to  Full  Load 

MODEL 

VS-12M 
VS-2DM 
VS-35M 
VS^SOM 


C»it]iiiis 

iitf  [Ampti 

@13  8VOC  @10VOC  #5VDC 

9               5  2 

16              9  4 

25             15  7 

37             22  10 


MODEL  VS-35M 


*  Variable  rack  mount  power  supplies 
VRM'35M  25  15 

VflM-50M  37  22 


7 

10 


IDS-  Slit  (INI 

lA«pt]  H  X  W  X  0 

@ia6v 

12  4'h  X  e  X  9 

20  5  X  9  X  10'^ 

35  5  X  11  X  11 

50  6  X  13^  X  11 


35  S^A  X  19  X  12^^ 

50  SV^  X  19  X  12^ 


SllfpFll 
WI.  [lUJ 

13 

20 
29 

46 


38 

SO 


RS-S  SERIES 


MODEL  RS-125 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RS'12S 
RS-20S 

suts 


Dcfofs 
Bray        Stack 


CmtliiDii 
Illy  (Aapxl 

5 

7.5 

9 

16 

7 


ICS* 
A  aft 

7 

10 
12 
20 

11 


lln  (111 

i  X  W  X  8 

4  X  7^  X  10^ 

4  X  7'^  X  10^ 
4Vj  X  B  X  9 
5  X  9  X  10^^^ 

2^^  X  7^  X  PM 


Shipplif 
WL  llbf.l 

10 

12 

13 

18 

12 


MCS— Intermitleni  Communication  Service  (50%  Duty  Cycle  5min  on  5  min.  oft) 
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fed  Zepp  at  25  feet.  A  24  ampAir.  gelled  bat- 
tery provide  the  power.  After  the  weekend, 
ttie  battery  seemed  untouched. 

The  ARK'4  does  not  have  enough  audio  to 
drive  a  speaker.  It's  a  headphones-onJy  rig. 
You  can  use  an  amplified  speaker  if  you 
want.  Radio  Shack  selfs  an  amplified  speaker 
lor  about  S20.  t  also  found  out  that  the  audio 
output  stage  of  the  ARK-4  is  very  sensitive  to 
the  kind  of  headphones  you  attach  to  it,  ! 
used  a  pair  of  "walkthing"  phones  and  had 
so-so  resufts.  Later  on  I  changed  over  to  a 
pair  of  mono  headphones  from  Radio  Shack, 
These  worked  better,  but  I  stilt  found  the  au- 
dio to  be  a  bit  fuzzy,  I  measured  the 
impedance  of  the  headphones  and  discov- 
ered they  were  about  16  ohms  for  the  pair 
and  32  ohms  for  each  earpiece.  I  finally 
hooked  up  my  old  8-ohm  Telex  'phones  and 
had  much  better-sounding  audio.  1  also  got  a 
much  nicer  sidetone  when  using  the  telex 
phones.  You  may  have  to  piay  around  to  find 
fhe  proper  set  of  headphones  for  your  ARK-4 
as  weM.  However,  I  must  add  that  the  rig  t 
was  using  was  one  of  the  first  prototypes 
made  by  S  &  S  Engineering. 

My  review  unit  also  came  with  a  built-in  au- 
dio filter.  This  fitter  really  improves  reception 
when  the  QRM  is  running  high,  although  I 
found  the  CW  bandwidth  just  about  right  for 
me  without  the  audio  filter.  I  most  mention, 
however,  that  i  never  was  one  for  super-tight 
bandwidth  when  it  comes  to  my  receivers,  I 
like  to  hear  those  HW-7  users  caHing  me  off 


frequency  by  a  kHz  or  so.  Youll  never  work 
'em  if  you  can't  hear  'em. 

With  no  antenna  connected,  you'll  notice  a 
high-pitched  tone  in  the  audio.  The  tone  all 
but  vanishes  when  you  attach  your  antenna.  I 
also  noticed  the  sidetone  in  the  background. 
This  is  because  the  sidetone  runs  continu- 
ously ar>d  the  T/R  logic  gates  it  on  and  off  as 
needed.  Again,  once  you  connect  an  antenna 
up,  youll  not  notice  the  sidetone  in  the  back- 
ground. )  did  find  that  the  sidetone  changed 
levels,  depending  on  ttie  type  of  phones  you 
connect  to  the  ARK-4.  In  fact,  when  I  at- 
tached my  Telex  phones^  I  found  the  sidetone 
to  l&e  way  too  loud  for  me.  There  is  no  inter- 
nal sidetone  level  adjustment,  although  you 
can  change  resistor  values  to  reduce  the 
sidetone  level  to  suit  your  liking. 

The  AGC  action  is  very  smooth,  with  no 
popping  or  pumping  that  I  could  detect.  The 
AGC  time  constant  seems  just  about  right  for 
the  way  I  operate  CW.  You  can  also  listen  in 
on  the  VEs  on  SSB  without  much  trouble. 

The  Transmitter 

The  ARK-4  provides  a  healthy  3  watts  of 
output  on  40  meters.  That's  more  than 
enough  (o  work  the  world,  without  killing  your 
battery  pack  in  the  outback.  The  review  rig 
produced  a  tad  more  than  4  watts  into  a  50- 
ohm  load  at  13.8  votts,  a  bit  over  3  watts  RF 
at  12.6  volts. 

With  futi  QSK.  the  ARK-4  provides  for 
some  exciting  fun  on  CW.  The  reiay  used  for 


antenna  switching  is  loud.  You  can  hear  the 
relay  clicking  in  time  with  your  keying.  With  a 
slide-on  cabinet  in  place,  you  won't  notice  the 
relay  as  much. 

The  ARK-4  is  not  as  robust  as  its  bigger 
brother,  but  Tm  sure  the  ARK-4  would  hold  up 
quite  well  in  the  field.  I'm  not  sure  I  would 
take  it  white-water  raftingp  but  for  casual  ham- 
ming at  your  campsite  it's  going  to  be  a  hard 
act  to  foliow.  ft  would  be  just  my  luck  to  stum- 
ble upon  Efvis  and  Bigfoot  playing  cards  at  a 
UFO  landing,  with  the  Loch  Ness  monster 
swimming  past  in  the  background,  and  not 
have  a  radio  in  my  backpack! 

Ifs  an  ideal  rtg  for  a  hamvacation!  Of 
course,  my  kfea  of  roughing  it  is  staying  at  a 
Holiday  Inn  whife  their  restaurant  is  being  re- 
modeled. The  ARK-4  will  fit  quite  nicely  inside 
a  briefcase.  Throw  in  a  battery  pack  and 
you're  on  the  air  from  your  hotel  room. 
Thanks  to  the  synthesized  frequency  control, 
making  that  schedule  with  your  buddy  is  no 
problem. 

Last  Word 

I  feel  the  ARK-4  will  provide  the  ham  with  a 
better- than- basic  QRP  transceiver.  You  get 
frequency  control  that  is  unmatched  by  any- 
thing on  the  QRP  market.  That's  a  real  plus 
on  today's  crowded  bands.  Was  there  a 
downside  to  the  ARK-4?  Yup!  I  had  to  send  it 
back!  Yes.  I  do  believe  that  the  S  &  S  Engi- 
neering ARK-4  is  politically  correct.  Ifs  faster, 
smaiier,  cheaper,  and  better. 


Look  What  You  Could  Be  Missing 

DSP  Noise  Reduction  Products  From  J  PS 


^^5 

1 

i^m^iQ 

^^ 

H    <ft  1 

^ 

tfe 

^^ 

^^ 

1 

r^*' 

ra:-! 

^ItSh 

NIR-10  Noise/Interference    Reduction  Unit 

The  NIR-10  allowis  receptitm  ijf  diflkuU  to  read  signal  and 
reduces  listtsnt^  fatigue.  ( )ptf nates  on  radio  receive  audio 
outputs.  NIR  mod*;  reduces  or  t^Eimtnates  heterod\T»es,  whiiti 
ignilion  nciis*;.  RTI'^'  interference,  and  power  line  noise.  PE^\JC 
function  rcdiKCN  while  noise  inter It-Tenctj,  Ilie  Notch  Filter  mode 
removes  multiple  hcierod>-nes  and  acls  in  3  milliseconds.  Band 
Pa^  ifKxk  is  continuiHisly  adjustable  cotti^  frequency. 


NRF-7  General  Purpose  Noise 
Removef  and  Filter  Unit 

TlitNRLF-7 reduces alinfl«pih&ric  ijuasethrc^itgh  fiyaijumflcj^iiking. 
Riemii ves  mij;ltiple  tat  \cs.  Qrorn  voicg  si^  ljiL^  i  I jgh  p^  fbntJ^iicti 
Cft'  jnd  Vottc  Filter*      CW  fitted  htvc  !iclccubk  ccsOsi 


NTR-1  Wide  Band  Noise 
and  Tone  Remover 

The  NTk-l  prcwidei  wkk  bmid  operibAn  r<<f  AM  or  F^f 
lecetmon.  Nimtsw  twuid  o^h^ittinii  U^  SSB.  CW  or  date 
reee|}p(^>ii.  KrAte-of-t]it;-Arr  Si^a3  Pi wessmg  i^i  "Real  Tiiiie." 
Rjipitily  rieiiki'Vefi  miiliiple  tciric,<(  &oin  Vi>i^e.^ig)ii^  uid  opcf  ^it$ 
gci  receiver  aiwIio  cnitpm. 


Also  Available: 

NF-60  Notch  Filter -foircm.wal  of jiHiltiijltfrLihffi 

SSTV't  -  DSP  Filter  for  Siow  Scan  W-cUai^u^iriasyaiiddtsttiit^ds^rviHctinc 
115  VAC  to  12  VDC  Power  Supply  (1  A)  -  w«ta*Tfiiiji  TPSAmmiiur products 


*'First  and  Finest  in  DSP  Noise  Reduction  Products 
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JPS  Communications.  Inc, 


P.O.  Box  97767,  Raleigh.  NC   27624 
(91 9)790-1 01 1       FAX:(91 9)790^1 456     TECH  (91 9)790-1048 


TOLL  FREE  ORDER  LINE:  800-533-3819 

We  accept  Mastercard,  VISA,  checks,  money  orders  in  US$. 
Free  shipping  within  the  continental  U.S. 

Contact  JPS  Communications  for  a  dealer  near  you 
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ORDER  NOW  1-800  4  HOBBY  KITS 


AIRCRAFT  RECEIVER 


Haar  exatjng  air-craft 
Communicaiions— 
pick  up  planes  up  to 
too  mtEes  awayl 
Receives  110-136 
MHz  AM  air  band,  smooth  varaclor  turNng  super^t  wrth 
AGC,  ceramic  filler,  adjustable  squelch,  excellent 
sefKitivny  and  iO(S  of  speaker  voEume,  RufYS  ort  9V 
bane^.  Great  tor  air  shows  Of  jusi  hanging  arourxj  the 
acrportF  New  30-page  rrwiual  details  pilot  talk.  loo.  Add 
case  set  hf  'pro"  loc*. 
AR-1  kit S29.S5    Matching  case  set.  CAR  „S14.9S 


FM  RECEIVERS  &  TRANSMITTER 


Keep  an  ear  oTi  i^  iocal  fepester,  inckee.  weather  or  just 
tufw  arrnxJ.  Tliesv  sensil^  fljpeftiei  receivefs  are  fun  to 
buM  arid  use.  Tunes  an;y  5  MHz  portion  of  the  band  a/kl 
have  smooiti  varactor  tuning  witti  AFC,  dual  conversion, 
ceramic  liltering,  squelch  and  pleniy  of  speaker  volume. 
Complete  mar^ual  deiails  how  the  rigs  work  and 
appycaiiOTts.  2M  FM  transmitier  has  5W  RF  out,  crystal 
vxiKi  (I4&5e  included),  pro-specs  an6  daiamtite  inputs. 
Add  our  case  sets  lor  a  nice  fenish. 
fM  ReceivBT  ki!  Specrfy  band:  FR*146  (2M),  FFl-6  (mi 

FR'IO  (lOW).  FR-220  {22QUMI}. „„„..^.„..S34.M 

CFR  thatching  case  set  ,,.►+,«<.+,-,*.■*, , S14.95 

FT -US  Two  Meter  FM  transmitter  ki|  ,, S99,9S 


SYNTHESIZED  AUDIO  GENERATOR 


1  DDS    I  Direct    Digital    Synlftesisi 

^  n^P"  technology  brings  you  a  terrFfic  audio 

""  generator    al    a    tantastrc    price' 

f\    f\        Geiierates  from  0.01  Hz  to  50  KHz  w\h 

\i   I  I    twe  digit  LED  display  o(  Irequency.  Sine 

—         w     w  I  ^nd  square  wave  output  ani^ustable  0-S 

vDh  p^.  Ffequacicy  sdscted  by  dvea  kaytjoanl  entry  and 

witt^  handy  continuous  lune  timg  Isiob.  Orystat  oonkoM 

accuracy  Qi  1 0  ppm  and  two  mefnonies  tor  rapid  fre^^ieney 

changes.  Retire  that  jxiry-ftgged  old  generitor  and  treat 

yourself  lo  the  pleasure  of  u^ing  a  new  state-of-the-art  SG^ 

550f 

SG-550Krt  .Sim9S  SG-SSOWassimWed.  ,.S2€9,95 


ur  <lt* 


MICRO-MIKE 


Worfifs  smaJ^esE  FM  wiretess 

mi^.  SmaHer  tfiN  A  sugur  Cube 

'  induding  tiattery  arxi  mike.  Two 

sets  o(  SMT  parts  supplied  irt 

case  yoLj  are  clumsyi  Terrtfic 

audio  pidi-i^.(pin  drop  at  5  It}  and  Iransrriit  range  of  300  fi. 

We  include  the  5aiiery  (watch  ^tyle),  eieciret  mike  and 

evena  tyrvig  loot]  Be  a  Jaons Bond  afid  team  $hrT  too^ 

FM-S  Micro  iTwkd  lul  .,™,„....™...„^^„„ S19BS 


SHORTWAVE  RECEIVER 


Fantastic  recenfw  that  capfufes  the 

woftd  lirith  just  3  \T  ssnema}  Can 

receive  any  2  MHz  portion  from  4-11 

MHz.  True  superhei.  has  smooth 

varactof  lurking.  AGC,  RF  gain 

contrd,  plenty  ot  speaker  volunve  and  runs  on  a  9V  battery. 

Fascsnating  ScouL  5Cf¥>ol  Or  dub  prcpcl.  provides  ^hours  of 

\\r\  for  even  te  mosi  senous  DXer.  For  rie  car,  cons^d^  (m 

^lortwave  cocivertef .  Two  swrSchabte  Oands  (in  3-22  UHi 

langeh  each  t  MHz  wide-^uf^ati4e  on  your  car  fadio  dal.  Add 

some  interest  to  your  drive  homei 

Shortwave  receiver  kit.  SRI „..* $29.dS 

Shortwave  convener  k^l,  SCt ...*,.»^ 527.95 

Matching  case  setforSf^l.  CSR S14J5 

Matching  case  se!  ^qt  SCi  CSC S14.&5 


FM  WIRELESS  MIKES 


PfCk  the  uriit  that's  rigtit  tor  you.  All  units  transmit  a  stable 
signaJ  in  Ihe  88-106  ^Hi  FM  band  up  to  3(K}'  except  lor 
High  power  FM'4  and  PB-I  Phone  bug  that  go  up  to  1/2 
mie. 

FM-2.  as  atx3ve 

but  w^t^^  added  mRte  pre  amp ...,., ..*„„,„„.S7.9S 
FM-4,  long  range  witti 

very  sensitive  audio  ptckup *..... S14.95 

P8-1.  Phone  bu^  needs  no  battefy, 

hoo^s  to  phone  iirie  .■.■„^....„,^,.,..^.-^ $14.9S 

MC'i .  Micro  Size  &eri$rtive  vn^e  cartridge 

lor  FM-1 .2,4 „.„ ,„,. S2.95 


AM  TRANSMITTER 


Hi^  ^Maifity,  Hue  AM  broadcast  band  transnutter  \^  m  ;!""ed 
exacity  like  the  big  commercial  rigs  Power  of  100  mW,  legal 
fange  of  up  to  t/4  mile.  Accepts  Nne  level  mpuls  from  lapa 
and  CD  players  and  mike  mijters.  lunabte  550-1750  KHz. 
Cofnplete  manual  $s(plains  drciAtry,  help  witfi  FCC  re^  and 
even  antenna  ideal.  Be  your  own  Rush  Liitiaugti  or  R^ 
Oees  w<h  the  AM-l*  Add  ^>tf  case  SB*  (or  a  tme  siiihon  toot 

AM-1  Trarismitler  Icl. ....... ....$29.95 

CAM  Matdiing  case  seit. St4, 95 


SCANNER  CONVERTER 


** 


Tune  in  on  the  300*950  MHz  action  using 

your  eiisbng  scanrksi  Frequencies  are 

contnenBd  with  crystai  reisrenced  BOtiff 

to  t}>a  40D-550  MHi  rangs  tnstnjctiDns 

ara  even  inctuded  on  building  high 

perlOnnance  900  MHz  antennas  WeJl  a^^^gfisd  ctfcurt  features 

eKtenatve  filtehng  and  convertlent  Qn-olii.'"bypas5  switch.  Easy 

one  hour  assembly  or  av^ilabla  lull/  assembled.  Add  our 

matching  case  sei  for  a  professional  look, 

SCN-1  Scanner  convener  kit __„,-«.S49,95 

SCN  MalctiirYg  case  sei....... ..■S14.9S 

SCN-1  WT  Assemtrfed  SCN-t  and  case .Sa9-95 


SURROUND-SOUND/REVERB 


Add  concert  hall  realism  to  your  stereo,  TV  nr  even  2-way  radio?  Easily  aythesize  a  stereo  sflect  from  mono  sources  or  richly 
enliver^  reguiar  n^sic.  Add  a  bfg- voice  reverb  to  your  radio  vok^  that  others  will  en^/!  Our  jeverb/surround  sound  kit  uses  a 
Bucket  Bngade  IC  Device  tor  reliable  solid-stale  performance.  Ad§u£tat>le  reverb,  delay  arid  mix  controls  to  customize  your 
sourxl  Easily  cormected  lo  radk»s.  slere<^,  CB  s  and  TV«.  FMly  04  audio  to  (bive  a  small  speaker  fof  stand-atone 
Ifiefllion  loa  Experierence  the  lurr  arxl  fe^sm  that  sivround  soifid  pfovwj^  -  wdtiout  spentfng  hurvlreds!  Add  oi^  case  set 
lor  a  neat,  pro  look. 

flV'1  Surroi/n<t  Sound'Reverb  (ot SS9,95     CRV  Matchlr>g  case  set «„» „»„„„...., SI 4.9S 

RV1WT  Assembled  RV-  1  and  cas© .-.,. , SW.9S 


TOUCH-TONE  REhrtOTE  CONTROL 


Co(%i9l  vcbaly  anything  by  Touch-Tone  rernote  control.  The  UfK^~i  has  ^6  swiltfiwl  cMpMS,  4  ad/u^tabte  voltage  outputs 
(20  mV mp&  0  to  5  VDC}.  two  lOK digdiliulB  (tor  vokjme. squek^.  eic.)  and 3 Imers adfu^ble  tiom  ID mS  to  40  bourse 
Tmo  level  password  control  allows  secure  oontrol  and  mm-l&^  acc^s.  Sa  dtA  LEO  ds^lay  stiows  currenty  enterod 
codes  and  a  crystal  conrro^ied  touch  tone  decoder  provides  refiabte  opttiaiion.  There's  noifing  else  ike  tfiis  unA,  be  fi 
complete  contrd  Of  remote  radios,  Itiormoslats,  hi-li's.  homes  or  even  factories  wilh  It^  URC-1  ■  Add  our  matching  case  set 
for  a  handsome  finish. 

IJRC-1  Remote  control  kit $129.9S     CURC  Matching  case  set .$14.9S 

URC-1WT  Fully  assembfed  URC-1  and  case , .- ,.  ,...S189.9S 


f=M  SUBCARRIER  DECODER 


Tap  into  tie  wO(^  Of  commeruaJ-free  music  3i^  data  that  is  ca/ried  over  many  standard  FM  bn^adcasi  radio  statiGre, 
Decoder  hooks  lo  the  derrKKlulator  of  FM  radio  a^  tunes  the  50-1G0  KHz  SCA  subcamer  band.  Many  mctos  ha\re  a 
demod  outpui.  but  if  your  radio  doesn't,  irs  easy  to  locate,  or  use  our  FR-I  FM  receiver  kit  wtiich  is  a  complete  FM  radto 
wifli  a  demod  fack  tHjitt-in.  These  "hidden"  subcarriers  carry  lots  of  neat  programming  '  from  stock  c;uoies  to  news  to 
music,  from  rock  to  easy  Itstemng  -  all  commeFoal  free.  Hear  wtiat  you've  been  missirig  with  the  SCA-t. 

SCA-1  Decoder  kit ..,„.. ,....„.... S27. 95    CSCA  Matching  case  set .*.,.,.. $14 J5 

FR-1  FM  recefver  kit., ,„..„.„..„„„.. ..S24.9S    CFR  Matctiing  case  lor  FR-1  „^ . »S14.95 


L-C  METER 


Measure  inductors  from  10  uH-10mH  and  capacrtors  Inam  2  pF-2uF  with  high  accuracy  by  connecting  the  LC-I  to  any 
digital  rrvLiltimeter.  Two  pushbutton  ranges  lor  high  resolution  readings  and  we  even  give  you  calibration  components  to 
assure  proper  accuracy  of  your  kill  Active  filters  and  swilchmg  supplies  require  critical  values,  no  one  shouki  be  wiihoiit 
an  accurate  LC  meter.  For  a  pro  loofe.  add  our  matching  case  set. 
LC-1  iC  meter  kii „.. ....„..™ .,S34,9S      CLC  case  sd ...^.^ «, $14.95 


STEREO  FM  TRANSMITTER 


Run  your  own  Siereo  FM  radio  stationl  Transmns  a  stab-le  signal 
in  the  88-108  l^Hz  FM  broadcast  band  up  to  1  mito.  Detailed 
manual  provides  helpfui  mfo  on  FCC  regs.  antenna  ideas  and 
range  lo  expect  Latest  de^^gn  features  adjustable  line  leve' 
trputs.  pfe-empnasES  and  crystal  contmf^  sut)camer.  Cornects 
to  any  CD  or  tape  player,  mike  mjiier  or  rad»o.  Intiudes  tree 
tuning  tooF  toof  For  a  pro  took  add  ouf  matchtng  case  set  virith  ory- 
•board  whip  antenna 

FM-10A  Stereo  transmrlter  kit $34.95 

CFM  Case,  wtiip  ant  set  -.., ,. ...SI  4.95 


OR.  NI-CAD  CONOrrrONEFl/FAST  CHARGER 


OiM  spendng  big  bucks  tor  repiacemef4  bakery  packs,  re^enate  and  condition  your 
battenes  for  peak  capaDty.  Advarced  drcurtry  has  optimized  cisdiaige  beCcue  chaige  to 
eliminate  memory  effect  and  to  condition  battenes  thas  have  been  poorfy  cared  tor  in  ^ 
past.  Quick  charge  rapidly  brings  battery  to  lull  charge  in  less  ttian  an  hour-just  15 
minutes  for  some  types!  And  "top-ofr  charge  mode  squeezes  every  lasl  b«t  of  energy 
into  each  ceil  lor  the  absolute  most  capacity.  Swlch-mode  reguiaior  conirois  constant 
currenl  char^  whfle  beir^  monitoned  by  e  negative  detla-V  system  tt-^t  cuts  off  ihe  fast 
charge  at  the  e^act  point  of  full  diarge-ljaiten^  are  ct^arged,  r^t  cooked'  Ct^rges 
hiCads  or  N>MH  packs  from  2  tD  10  Odb  («asijy  exparvSad)  and  cun^ni  capacities  up  ta 
10  Amp-^K>urs.  Runs  on  !2  to  15  VtX^.  Oud  cooking  your  batte^^es.  buying  new  packs, 
watting  hours  tor  recharge,  get  a  Dr,  Ni-Cad  today'  Available  in  mofiey  saving  kit  fonn  or 
wired  and  tested  with  case  at  a  special  pnce.  Kit  builders:  add  oar  matching  case  set  lor 
a  snazzy  finish- 

ON-1  Dr,  Ni-Cad  conditioner/lastctiarger  ktt... S49.95 

CON  Matching  case  5et...,^„>^,».»».„».».».».>^>^.»..r.„ .,...^,..„.S14.9S 

DN-1WT  Fully  assembled  Dr.  NMad  wih  case ....S89.9S 


SPEED  RADAR 


Nevv  low-cost  microwave  Ooppfer  radar  kit  "docks"  cars,  planes,  boats,  risrses.  bikes  or  any 
farge  moving  object.  Operaies  at  2.6  GH;  with  up  lo  1/4  mile  range.  LED 
digital  readout  displays  speed  in  miles  per  hour,  kUomelers  per  hour  or 
teet  per  secondf  Earphone  output  allows  for  listaning  to  actual  Dppptef 
shilL  Uses  two  t-tt)  cofiee  car^  teir  antenna  (not  mduded)  and  iws  on  12 
VOC.  Easy  to  buld— al  rracroMsve  ofcUlry  is  PC  stri|^.  ABS  plftStiC 
case  wth  speedy  graphics  br  a  pf  ofess>onal  bolt  A  very  usey  and  yOr- 
ol'hji  1(11 
SG-7  Complete  kit „... S99.95 


STEREO  PEAK  HOLD  BARGRAPH 


Finally  a  dual  LED  bar  graph  with  a  peak  hokJ  display'  Bai  graph  displays  are  neat  and  eye 
caichmg  but  the*  speed  «  their  doMflal  -  they  jus:  canT  capture  tie  pealts  Ouf  kit  is  fcke 
tuvo  uriits  m  ore.  a  fa^  d^pilay  to  show  [he  signal  and  a  br^  persislance  dbplsy  to  capture 
peaks.  Simriar  unrts  oo  lor  hundrerts  d  bucks'  We  oRer  3  iTndels:  Ijf^ar  lijr  genec^  use, 
Semi-Log  for  audio  vU  metets,  aid  Log  for  power  displays.  OuaJ  -  tor  stereo'  - 10  segment 
multi-coEored  LED  display  for  snaizy,  eye  grabbing  display  and  easity  set  ranges  tor 
virlually  any  signals,  Irom  vollmetsrs  to  audio  VU  meters  to  audio  power  amps  Co  SWP 
meters.  Complete  intruciions  lor  easy  hook-up  to  most  any  device.  Add  our  matching  case 
set  for  a  sharp  looking  unit. 

PH^14Da«uLinetfl»igilphla(_^.,,S39U^    PH- 1 5  Dual  Uig  bftrgi^  lot  ,.539.95 
PH- 1 6  Dual  SemnLog  baigi^  tet...  S39.9i5    CPH  MaiCtvig  case  set $14.9S 


SPEECH  SCRAIWSLER 


Descrambte  most  scramble  systems  heard 
on  your  scanner  radio  or  set  up  your  own 
scambled  communication  system  ovef  the 
phor^e  or  radio.  Idlest  3rd  general lOn  KT  is 
used  tor  fantastic  audb  qua%  -  equrvalefTi 
m  over  3D  op -amps  and  mixers^  Crystal 
controlled  for  crystat  cJear  so^md  mrti  4  buiii- 
ffi  2  MfBtt  audio  amp  for  direct  radb  hook  up 
For  scramble  systems,  each  user  has  a  unii 
for  lull  duplex  operation.  Communicate  in 
privacy  will!  the  SS-7Q.  Add  our  case  set  tor 
a  line  professional  fmish^ 
SS-70  Scramtsicf  /descramWerkil ...  S39.95 

CSSD  r7;atc^ing  case  set S14,95 

SS  70WT  MsembJed 

SS-70  and  case  set S79.95 


CRYSTAL 
RADIO 


Relive  the  radio  past  with  a  crysiai  set 
like  your  grarrdfatt^er  builL  Uses  genuir^ 
Galena  crystal  ar>d  catwhiSker  Several 
different  types  ot  radios  are  buill, 
mcludmg  standard  AM  broadcastn 
shortwave  and  even  WW  It  foxhole 
styfe.  To  compare  modern  semicon- 
ductor deledors,  we  indude  a  diode  for 
companson.  No  soldenng  require  and 
we  even  give  antema  ideas.  BetcBo  for 
tree,  get  it  now  before  Dinton  taxes  iti 

CS-1  Crystal  set  kit...... ...$19.95 


TOUCH-TONE  DECODER 


Grab  ToudhTone  numbers  right  of!  the  air^  ptwr»e  or  tape.  A  simple  hook-up  lo  any  radio 
speaker  or  ptwie  line  is  at t  that  is  required  to  mstantty  decipher  touch- tone  phone 
rvfnbers  or  codes.  A  2S^  digit  memoff  dpies  (Secoded  numbers  and  keeps  rts  mefnory 
ewn  in  iv  ewm  of  pcmer  toss.  An  8  digl  LED  dsptey  allows  you  ta  sooii  ttvou^  tie 
memory  bank  to  examine  numbefs.  To  make  it  easy  to  pick  out  number  groups  or  codes, 
a  'dash"  is  inserted  between  sets  ol  digits  that  were  decoded  more  ihan  2  seconds  apart 
A  "oentral-office'*  quality  crystal  controlled  decoder  is  used  allowing  rapid  and  reliable 
detection  of  numbers  al  up  lo  20  digits  per  secondl  For  a  professionally  finished  look^ 
add  our  matching  case  set  Siart  cracking  Itiose  secre*  codes  tomorrow  wilti  the  Tooe 

GrabbeTl 

TG-1  Tone  Grabtief  krt ,..,599-95    CTG  Matc*^ing  case  set S14.9S 

TG-fWT  fulty  assembled  TG-1  and  case....„, „ „...„,.... $149,95 


DIGITAL  VOICE  RECORDER 


Ctiaitert»x  digital  voice  storage  urui  wilt  recond  your  message  of  up  10  20  seconds^ 
Time  is  split  up  into  four  5  second  blocks  wtiich  car>  be  ptayed  separately  or 
cascaded  for  longer  messages.  An  LEO  dispiay  shows  message  vocation  and 
current  mode  for  easy  operation.  Nifty  thJilt-in  interfaces  allow  smple  conr^ection  to 
transmittefs  for  automatic  keying  wtien  the  PTT  Is  initially  closed  or  after  it  is 
reieasod.  You  can  even  loop  your  rig's  mike  Ihrough  the  Chatterbon.  For  contest  or 
fun  use,  the  CB-1  can  drive  an  exlernal  speaker.  Includes  a  built-in  elect  ret  mike. 
For  ihat  linishtng  touch,  add  our  maictiing  case  set. 
CB'l  Voice  recorder  kit. .^. SS9,9S   CCB  f^atchifig  case  set .....$14.96 


MOTOR  CONTROLLER 


Control  the  speed  and  direction  of  any  trvaior.  Use  our  SMD-i  for  those  nice  steppers  you 
see  surplus,  and  our  MSC*1  lor  DC  motors.  The  slepper  dnver  features  variable  speed,  half 
step  rotation,  direction  and  power  down  mode,  can  drive  most  any  stepper  motor.  Our  DC 
dnver  leatures  pdse  width  modulatior  control  allowing  lull  motor  torque  even  at 
bw  speeds  and  can  drive  rmtors  up  to  50  VDC  €  10  Ami^i  Add  ojr  case  set 
,      for  a  professjonat  assembly. 

--^  SMOl  Sreppei  W ^™. S24J5    MSC-1  DC  motor  kJl  „„..S24.95 

.S14J5  CMSCM5C-1  case Si 4.95 


\ 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  OtNLY 
TECH/OROER/JNFO  l[716)924'4560  FAX  (716)924-4555 

£^311  TERMS:  Satisraction  guarartlD^d  Enamine  lor  10  dnys.  If  nol  ptsased  reiurrt  in  originat  fomn 

"J^  for  refund.  Add  S4.SS  for  shkppjng^  hjindling  Af\ti  bnsuranc^c.  Fcr  rorcign  order'fi  ^indd  ^Q^^  for 

^_  surtaCM  mm[  COO  (it  S.  anlyl  add  $&  00  Ondfln  ytid«r  $^Q  «dd  S3  OC  NV  T«SKd«iVts  add  /% 

PH  sai^  tMi  90-day  purls  warranty  en  bil  pavts  1  -y*9r  p^fK  4  it/bot  wsmnty  on  miMKl  infts 


"'CSMOSMD-t  case. 


"n  ■■*>■  ■  I  ■  i^'i  ■■■■*■ 


RAtjlSEY  ELECTRONICS,  INC  793  CANMNG  PARKWAY  VICTOR  NY  14564 
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Numt^ef  7  on  ygur  Feedback  card 


by  iMrry  Antanuk  WB9RRT 


Kenwood  Communications  Corporation 

Amateur  Radio  Products  Group 

2201  E.  Dominguez  Street 

Long  Beach  CA  9O801  *5745 

Telephone:  (310)  639-4200 

Price  Class:  $349.95 


Kenwood  TH-22AT 

Hand-Held  Transceiver 

Meet  the  latest  in  little  HTs  from  Kenwood. 


Running  a  2  meter  handheld 
used  to  be  a  pretty  straightfor- 
ward affair— on/off,  volume,  a 
squelch  control,  and  a  frequer^cy 
switch.  Of  course,  when  things 
were  synthesized  we  got  a  few 
more  buttons,  but  all  in  all  we  could 
figure  it  out  with  a  little  time  to  play 
around.  Things  got  more  complex, 
however,  as  maniifactufers  packed 
even  more  features  into  every  ra- 
dio. Of  course,  that  meant  more 
buttons  and  knobs.  Once  manu- 
facturers noticed  that  most  hams 
had  above-average  consumer 
eiectronics  skills  (after  all,  we 
could  program  our  own  VCRs), 
high-tech  radios  appeared  ev- 
erywhere. This  increase  in  the 
number  of  features  came  at  the 
same  time  as  a  change  in 
size— electronics  were  getting 
smaller.  This  shrinking  meant 
that  fancier  features  were  com- 
ing In  smaller  and  smaller 
packages.  If  you  remove  the 
battery  and  antenna  from 
this  radio  you'll  find  that  it 
weighs  just  two  ounces 
more  than  the  instruction 
manual.  Where  will  it  all 
end? 

A  grand  finale  may  be  the 
Kenwood  TH-22AT  This 
hand-held  radio  fits  right  into 
the  current  trend.  It's  small — 
about  the  size  of  a  mobile 
mike — and  it  performs  a  range 
of  neat  tricks.  At  first  glance, 
the  radb  fills  the  bill  of  a  gen- 
eral-purpose 2  meter  handheld 
with  a[l  the  usual  specs.  It  puts 
out  3  watts  with  the  standard 
battery  pack  in  the  normal 
mode,  uses  a  dual  conversion 
receiver  with  0.16  (iV  sensitivi- 
ty, and  offers  200  mW  of  audio 
output.  The  fun  starts  beyond 
the  solid  basics,  where  the 
neat  features  begin. 
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Special  Features 

One  particularly  nice  function  for  a  radio 
of  this  size  is  a  vanabte  power  ie\^eL  As  we 
all  know,  the  FCC  requires  that  we  always 
use  only  the  minimum  power  level  that  will 
sustain  reliable  communications.  Most  of  us 
detune  our  handhelds  to  lower  the  power 
whan  we  operate  near  the  repeater  location. 
(You  don't???)  On  the  TH-22AT  the  power 
level  is  keyboard-selectable  to  high  power, 
which  is  normaHy  3  watts  and  battery  de- 
pendent; low,  which  is  1/2  watt;  or  "econom- 
ic Tow,''  which  is  30  milliwatts.  Fifty  milliwatts 
wilt  get  you  around  the  house,  around  the 
hamfest,  and  even  into  the  repeater  if 
you're  close.  0!  course,  for  those  scofffaws 
who  bypass  the  FCC  regulations,  the  vari- 
able power  setting  has  a  side  benefit:  Us- 
ing only  the  minimum  power  required 

greatly  extends  battery 
life.  Ifs  always  surpris- 
ing to  see  how  far  you 
can  get  on  the  low 
power  settingsl 
Once  you  get 
over  that  kilowatt 
mentality     and 
use  the  QRP  set- 
lings,  you  might 
want  to  kick  in  the 
battery  saver.  This 
special  function 
lets     the     radio 
sfeep  if  it  doesn't 
hear  anything  for 
five  seconds.  While 
not  usable  when 
scanning,  a  combi- 
nation of  battery 
saver  and  low  pow- 
er  operation  could 
wring  a  lot  of  use 
out  of  a  single  bat- 
tery charge.  In  ad- 
dition to  the  battery 
aaver.  the  radio  of- 
fers an  automaiic 
power  off  feature. 
The  radio  shuts  ft- 
self  off  after  an 


hour  of  no  keystrokes. 

The  TH-22AT  offers  transmit  features  that 
are  similar  to  those  found  on  commercial 
two-way  units.  A  time-out  timer  is  available 
with  periods  of  30  seconds  all  the  way  up  to 
900  seconds— for  serious  one-sided  conver* 
sations.  Time-out  timers  can  be  particularly 
useful  if  that  TNC  you  bought  at  the  flea 
market  is  stuck  in  PTT— you  won't  tie  up  the 
channel  while  figuring  out  what's  wrong.  A 
busy  channel  lock-out  feature  prevents  you 
from  doubling  with  someone — the  radio 
won't  transmit  if  it  hears  activity  on  the  chan- 
nel. It  would  also  prevent  jamming,  but  it 
does  need  to  be  enabled  by  a  responsible 
operator  first,  The  entire  transmitter  can  also 
be  disabled— a  good  feature  to  have  when 
you  loan  the  handheld  to  an  unlicensed 
friend.  If  you  don't  want  to  bother  with  fre- 
quency displays  or  you  want  to  make  things 
easier  during  emergency  drills,  the  channel 
display  function  lets  the  display  be  config- 
ured to  show  only  channel  numbers  rather 
than  frequencies. 

Memory  functions  allow  a  total  of  40  chan- 
nels— each  with  its  own  split,  PL  tone,  dual- 
tone  squelch  codes,  and  more.  Non-stan- 
dard offsets  can  be  programmed  in  addition 
to  the  usual  +/-600.  A  call  channel  can  also 
be  entered — easily  recalled  with  the  tap  of  a 
button,  It's  also  used  in  some  scan  functions. 
The  call  channel  will  probably  be  used  to 
store  your  ''home"  repeater.  The  DTMF  key- 
pad allows  telephone  patch  or  repeater  con- 
troller operation  with  five  memory  locations 
for  storing  frequently  used  calls.  Up  to  15 
digits  may  be  stored  in  a  single  memory  lo- 
cation. 

The  TH-22AT  offers  a  variety  of  subaudi- 
bte  tone  and  paging  functions.  The  subaudi- 
ble  CTCSS  functions  are  usable  only  with 
the  optional  TSLI-8  decoder.  They  are  similar 
to  what  one  would  find  in  the  commercial 
market ^  On  transmit,  using  one  of  the  33 
standard  CTCSS,  or  "PL.'  tones  allows  the 
operator  to  access  tone-operaled  repeaters. 
On  the  receive  side,  however,  the  TH-22AT 
lets  you  enable  tone-coded  squelch.  This  is 
a  feature  that  allows  the  receiver  to  remain 
muted  until  it  hears  the  proper  tone  on  the 
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KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 
Saturday  10-5pm/Sunday  11-4  pm 
Monday-Friday  9  to  6:00  PM 
Come  to  Barry's  for  the  best  buys  in  town 

I         COmMl  us  FOR  IKE  UTCST  m 
i  BUSMESS  AND  HAM  RMNQS. 

SHORTWAVE  RECOVERS  A 
SCANNERS.  MOrOROLA.  VAESU. 
^  ICO  M .  KE  N WOO  D ,  ALItdCO. 

f        STANQAHD.  UAXON.  flELM.  BENDlJt 
'  1  KING,  ^l«Y.  SAMGEAN. 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  PreciDs  Mas  Bajos  en  Nueva  Yofk 

WE  SHIP  WORLDWIDE! 

Export  orders  expedFted, 

IC-H71A,  R72A,  R100»  R7000A,  B7100A.  R^OOOA, 
rC*725,  728, 729. 7^5,  737,  76S,  781.  IC229H, 
rC3230A,  IC901A,  GPS  Receiver:  GP'22 


Wherever  I  go,  f  take  my  ra<fio. 

Speclatist  in  RADIOS; 
Business  marine  avJationp 
ham  radios  and  scanners. 


1  a 
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KENWOOD 


YAESU  Ham  and  Business  Radios 

FT-767GX,  FT-S90,  FT^747GX,  FT-990,  FRG*B800, 
FRG-1008  i=T-736R.  FT-tOOOD.  FT^  16/81 6.  FT-530, 
FT-SaOO.  FT-2400.  FT^TO,  FT-53{^  FT-411E 


o 
ICOM 


ANTENNAS 

A'S.AES.Ctis^raEl.  HyGain. 
Hiisti*f.  KLM  METZ  Urtiari 
MOfX/eiOX,  TQUHA.  Bultemot 


VAESU 

FT'23R/g6/76 

FT41lE'ei!-911 

FTi+aoo&Tooe 


TS^SOS",  TS450S/AT,  R-5000,  TS^SOS, 
TM  341/A/441A,  TR-7STA.  Kenwpod  Servk© 
Repair.  TS140S.  TS690S.  HZ-1.  TS'790A. 
TS950SO,  TH  78A.  TH2a/4^A,  TM-941A, 
TM-741  Ap  1U-7UA,  T7WI-641A,  TM-742A. 


\    HIN£  RADIOS 
cor,'  M7.  Mil.  M56.  M700TY,  M800 
AVIAnON  PORTABLE  iCOM  A-21 

VlOTOnOLA    MARINE     KING  KX  99 


AOW: 
wo,  i«w. 

1500.  2S0C, 
2V0O,  3000A 

ICOM: 

H^l,  RIOO, 

mxKnnK 
rtmxK 

Bearcat 


MvigANT  Productl 

aUK£  n.  S3.  tS.  »7  IMime^n 


(COM 

1C2^3/4SAT 

iC02AT/2SftA 

IC2/4GAT/24AT 

IC'A21/U16 


Unear  Amplifier 
AmirkiHi,  IdHiL  Kcmvood  Yd^!i 


ICW2A 

W21AT 
P2AT/4AT 


IC'NTG/UIB 
ICKA 


LBDctmotNEe  MT'j 

ICOM  U15,  H18,  VIOO.  U400 

MAKOlM,  IWOTOftOLA. 

VAESU  FTK  aOOSfTOOS 

UWJCN  REGEhtCV.  k:NG 

MAH**E  PQOM  W7.  MSC,  WTOg 

AVIATION  ICOM  A21  AZOO  M  T    TAD 


±Jla 


Telephone  Autopatch 

Patches  laiephonc  cans  from  your 
radio  to  phor>e  line.  Great  for  mak- 
ing and  receiving  phone  calls 
where  there  are  no  phone  lines. 
Simple  10  use.  Write  or  fax  *or 
inquirss. 

Sirnpiex.  semi-duplex,  ful  duplex, 
CES&  CSI  Models  slocked:  SDI- 
50.  PPV,  CS70Q/800/900  etc.  Our 
service  tab  "Mill  wire  in  systems  tor 
you  if  requested 


Save  money  on  batteries. 
Ask  for  Special  Prices. 


Shortwave  Receivers 

•  SONY  •  GRUNDIG 

•  SANGEAN  •  fCOM 

Call  212-925-7000 

Sateflite  telephone  in  suitcase 
for  worldwide  use.  WRITE, 


MOTOnOUl 

COUVSCIAL  RA0fO$. 


TH'78A 


FT-S30 


^-■iLS&^l  Il^u99$: 


M€yromoLA 


Computer  Interfaces 

Slocked:  MFJ-t270B. 

MFJ-1274.  MFJ  1224.  AEA 

PK'BS.  tWFJ-1278T.  PK-900,  PK-232 

MBX  W^FAX.  DRSI  PRODUCTS 

DSP223S 


Antenna  T ur^ers; 

MFJ,  AEA  AT^300, 

ICOM,  KENWOOD, 

YAESU. 


&KAIi 

REPEATERS 

STOCKED. 

WmiE  FOR 

QUOTES 


KAM  PLUS.  KPC  2^4 
KPC340a  SUPERFAXII 
KPC  IV  DaJa  Engine  D4- 
id,  ete. 


MFJ-9fl9C 
BL8H,  AT300,  etc. 


Coverc  raft/Coax  sea  I  Slocked 


SHORTWAVE  RECEIVERS 
STOCKED 


ALINCO  DJ580T,  120T,  162T, 
460T,  180T,  F1TH,  DR570T,  etc. 


Ttltphon*  tcrambler^ 
tof  cellular  tml  ngulv 
pr>qiies.  W^S.'^facli 


CAF?  Sin  rso  with 

She  nwave 

Pliil!ip«  DC  777  m  S499.3$ 


Wide  se4ectiofi  of  SW  S  Amateur 


BJRD  Waitmcters  a 
Elements  In  Slock 


AEA..AIph3D^ti). 


E^HMtCuihcfiiT, 

DImaiMtEAP. 

Hjf-Cfliri,  l^usllfr, 

UrS*fl.  £tt. 


(144,  220,  440 
MHz),  Isoloop, 


EIMAC 
3-500Z 
572B,  6JS6C 
12BY7A& 
6146B 

BIRD 
attmetefs  & 
Elements 
In  Stock 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATJONS  DEALER 

AUTHORIZED        amplifiers 
DEALER  ^^1% 

SONY  jt'^f 

SKortwave  Radios  Stocked  ^^  Systems 

DIGITAL  FREQUENCY  CUUI^TERS 

OPTOELECTFKHilCS  model  1300  HtK  0- 1300MHz 

2300. 221  OH.  O^^OOMH^.  2G0OH.  UTC^30Q0.  2810 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COlJ£TANT£NJ^AS 
SHOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Long-fsnge  Wireless 
Teleplione  for  ex  port  in  stock 


BENCHEn  PADDLES, 

BALUNS   LOW  PASS  FILTERS 

IN  STOCK 


MIRAGBRFC  Amplifiers 

ASTRON  POWER  SUPPLIES 

Beldsn  Wire  &  Cable,  (nfl  Wire 

OPTO  KEYERS  STOCKED 


STANDARD. 


Hy-Gain  T<5w0rs 
will  be  ^ippdd 
dtfect  10  you 
FREE  <rf 
5hi|ipirigcOtSt. 


JRC  Short-wave  radios 

JST135,  NRD'535D 

Arneritron  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  540  BROADWAY.  NEW  YORK.  NY  10012  (five  blocks nohth of cmml  st.  between  spring  &  prince  st.| 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  Se  Habia  Espanol" 

BARRY  INTERNATIONAL 

FAX  212-925-7001   Phone  212-925-7000 

For  Orders  Call  1-800-990*2929 

Monday-FrkJay  9  A  M  lo  6iKJ  P  M. 

Saturday  10-  5pm  /Sunday  11-  £pm 

IRT/LEX'"Spring  SI    Station*'.  Subways:  BMT- 
"  Prince  Si.  Slat  ion"  IND-'F''  Train-Bwy  Station" 
eui:  Broadway  #6  lo  Spnng  St    Palh'9th  SL/6tli  Ave. 
Station. 


COMUCnClAL  RADtOS 
STOCKED:  ICOM,  Moloro- 
la,  MAXON,  Standard, 
Yaesu  We  S£fvs  munjci<- 
palih&s.  t>uS(nes&es.  CM 
Oelensa,  ©ic  Portabtes, 
mobtles.  bases,  re- 
peaters... 


ALL 
SALES    r 
FINAL 


We  stock  AEA.  AFin€0«  Ameco,  Amerftron,  Antenrja  Sp&cialis!,  ARRL, 
Astatic,  Astron,  B&K,  Belderi.  Bencher.  Bird,  Butternut,  CES,  Cushcraft, 
Dalwa,  Eimac-  Hanry,  Heil,  Hustler.  Hy-Gain,  Icom.  KLM.  Kantronics, 
Kenwood.  Larserr,  Maxon.  MFJ;  Mirage,  Motorola,  Nye.  Paiomar.  RF 
Products,  Shure,  Standard,  TUBES,  Unicfen,  Yaesu,  VtbrotieK.  Dup lexers. 
Repealers^  Scanners.  Radio  Publications 

WE  HOW  STOCK  COMMERCIAL  COMMUNf CATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  »NVlTED    PHONE  IN  YOlXR  Q^OER  A  BE  REIMBURSED 
COMMEflCIAL  RADIOS  sloclivd  A  frvrvlcAd  on  pr«mt>««. 

Amateur  Radto  Courses  Given  On  Our  Premises,  Call 

EMpori  Orders  Shipped  Ifnfnvdlately^ 


Technical  help  offered  upon  purchase 


FAX:  212-925-7001 


CIRCLE  41  ON  REAOER  SEltVlCC  CARD 
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carrier.  It  is  used  mainly  in  shared  repeater 
operations  in  the  commercial  world  so  ttiat 
you  don't  have  to  listen  to  other  fleets  on  the 
repeater.  It  could  be  useful  in  ham  radio  as  a 
way  to  avoid  listening  to  anyone  until  your 
buddy  calls  with  the  right  tone.  Either  of  Ihe 
PL  functtons  Is  easily  enabled  from  the  key- 
pad on  a  per-channel  basis. 

The  Kenwood  also  offers  a  dual-tonB 
squelch  systam.  This  is  a  receive-only  func- 
tion that  uses  a  three-digit  DTMF  code  to 
unmute  the  receiver.  This  feature  provides 
a  total  of  t,000  discrete  addresses,  and  it 
supports  selective  paging  of  specific  sub- 
groups. There  is  another  advantage  of  DTSS 
over  CTCSS  for  selective  pagmg— DTMF 
tones  will  be  easily  passed  over  a  repeater. 
CTCSS  tones  may  or  may  not  be  retrans* 
mitted. 

Taking  yet  another  step,  Kenwood  offers 
page  operation.  This  is  similar  to  dual-tone 
squelch  system,  but  with  ^Caller  ID""  added. 
When  paged,  the  DTMF  code  of  the  calling 
station  will  appear  on  ttie  display.  In  other 
words,  if  youVe  not  right  at  the  radio  when 
the  page  comes  in,  the  display  will  tell  you 
who  paged  you  and  whether  rt  was  an  indi- 
vidual or  a  group  call.  Page  operation  allows 
eight  codes  to  be  stored  for  ease  of  use- 
two  for  the  system  use  and  six  for  your  con- 
venience. With  some  imagination,  a  local  re* 
peater  group  can  work  out  a  series  of  emer- 
gency  plans  thai  would  allow  different 
groups  and  subgroups  to  be  paged  at  will. 
Since  the  page  mode  uses  DTMF  tones,  the 
system  supports  existing  equipment,  and  al- 
so radios  other  than  Kenwood's.  Hams  will 
use  this  feature  primarily  for  selective  calling 
tietween  buddies.  It's  a  great  feature  to  have 
built  right  into  the  handheld. 

Any  of  the  above  features  can  be  used  in 
conjunction  with  tone  alert,  which  adds  a 
beep  tone  when  the  radio  receives  any  of 
the  above  tone  sequences.  Once  the  unit  is 
paged,  the  radio  starts  beeping  and  a  100- 
minute  timer  starts.  The  limer  resets  itsett  af- 
ter 100  minutes  or  each  time  a  new  page  is 
received. 

Scan  Functions 

Perhaps  one  of  the  most  used  features  of 
a  handheld  tn  this  ctass  is  the  Scan  function. 
The  receiver  in  the  TH-22AT  covers  136  to 
174  MHz  Most  hams  will  probably  have  a 
police  frequency  or  ^A/o  plugged  into  a  mem- 
ory slot.  (No,  you  can't  transmit  on  155,250, 
even  if  you  do  know  something  relevant  to 
the  conversation.)  As  per  most  features  on 
this  versatile  radio*  there  are  severaJ  options 
to  choose  between,  To  begin  with,  there  are 
four  basic  types  of  scan: 

Memory  scan  scans  those  channels  In  the 
memory  list  thai  you've  designated  as  scan 
channels. 

VFO  scan  scans  VFO  limits  and  lets  you 
easily  change  directions  witti  the  channel  se- 
lect control. 

Catt/VFO  scan  lets  you  monitor  the  call 
channel  plus  any  single  VFO  frequency. 

CaWmemory  scan  iets  you  monitor  the  call 
Channel  plus  the  last  memory  channel  used. 


The  call  channel  is  usually  your  "home" 
repeater,  so  either  of  the  last  two  modes 
would  be  useful  during  a  public  service 
event.  You  could  monitor  the  event  frequen* 
cy  and  the  local  repeater— or  perhaps  the 
event  frequency  and  the  local  police  depart- 
ment— ^ai  the  touch  of  a  button.  Once  you 
have  detennined  the  type  of  scan  you  need* 
you  also  need  to  select  either  time-operated 
or  carrier-operated  scan.  Time-operated 
scan  puts  the  radio  in  the  "channel  surfing"" 
mode:  scan  along  until  you  hear  a  QSO,  lis- 
ten, wait  five  seconds,  scan  some  more,  Its- 
ten,  wait  five  seconds,  and  so  on.  Five  sec- 
onds may  be  too  short  to  determine  if  you 
have  any  interest  in  a  QSO,  but  this  time 
length  is  fixed. 

Alternativly,  carrier-operated  scan  Is  the 
basic  home  scanner  mode:  Scan  along  until 
you  hear  a  QSO  and  listen  to  it  until  they  fin- 
ish talking,  even  if  this  means  listening  to  it 
forever.  Both  systems  have  their  downsides, 
but  the  system  you  choose  will  depend  on 
the  personality  of  your  focal  radio  universe. 

Startup  and  Operation 

One  of  the  classic  tests  of  a  product  of 
this  type  is  to  see  how  tar  the  operator  can 
get  without  resorting  to  the  manual.  In  the 
case  of  the  feature-filled  TH-22AT  the  an- 
swer is — not  ail  thai  far  Most  of  the  obvious 
functions  are  easily  accessible:  The  radio 
can  be  easily  put  on  channel  for  a  QSO.  But 
some  of  the  more  advanced  features  are 
stumpers. 

The  reason  for  the  difficulty  is  mainly  that 
Kenwood  decided  to  use  very  few  buttons  to 
pertorm  a  lot  of  tasks.  Not  counting  the  usual 
buttons  like  the  DTMF  pad  and  PTT  button, 
the  radio  uses  )ust  six  buttons  to  perform  ail 
of  the  other  features.  With  just  three  different 
ways  to  push  a  button,  the  Kenwood  engi- 
neers squeezed  quite  a  few  functions  out  of 
their  options.  The  three  possible  modes  for  a 
button  on  a  radio  are:  1)  just  push  it;  2)  push 
it  for  an  extended  time;  and  3)  push  it  in 
combination  with  another  button.  The  TH- 
22AT  makes  use  of  all  three  modes. 

The  display  is  also  somewhat  challenging. 
It  doesn't  provide  much  direction  to  the  user 
when  entering  some  of  those  functions.  For 
example,  say  you'd  like  to  (ock  out  a  mem- 
ber of  the  scan  list.  This  would  be  handy  if 
you  had  your  normal  scan  list  in  the  radio, 
but  it  kept  stopping  on  these  same  two  guys 
on  the  local  repeater.  The  scan  lock-out  fea- 
ture lets  you  leave  the  channel  in  its  normal 
memory  location  and  mark  it  as  a  channei  to 
be  skipped  during  the  scan  process.  (You 
know,  sort  of  like  hitting  LOCKOUT  on  your 
scanner.)  On  theTH*22AT  you  simply:  1)  tap 
the  MR/LOCK  button;  2)  hold  the  F  button 
down  for  more  than  one  second:  and  3)  tap 
the  LAMP  button.  Voll^!  The  channel  is 
locked  out.  A  small  star  pops  up  on  ihe  dis- 
play under  any  tocked  out  channels.  The  on- 
ly problem  with  this  is  that  neither  the 
MR/LOCK  (memory  recall/keyboard  lock), 
nor  the  F  (function),  nor  the  LAMP  (display 
backlight}  buttons  are  labeled  in  any  manner 
that  would  hint  at  scan  functions,  let  alone 


scan  lock  out.  The  solution  is  to  practice  and 
use  the  radio.  You  can  memorize  all  of  the 
keystrokes,  or  carry  the  five-page  "Quick 
Reference  Guide"  found  In  the  back  of  the 
manuaL  It  seems  like  only  a  matter  of  time 
before  some  aftermarket  vendor  will  start 
selling  tiny  plastic  keyboard  overlays,  just 
like  you  get  for  WordPerfect,  so  we  can  fig- 
ure out  how  to  use  our  radios  without  lugging 
the  book  along. 

In  addition  to  the  basic  day-to-day  fea- 
tures, the  Kenwood  TH-22AT  also  has  a  sep- 
arate menu  system  accessible  through  a 
"hold  the  button  while  turning  on  the  radio" 
mode.  This  allows  access  to  the  lesser-used 
functions,  such  as  the  time-out-timer  delay, 
transmit  inhibit,  and  battery  saver.  Once 
again,  you  may  need  the  book.  All  things 
considered,  the  user  is  much  t»etter  off  hav- 
ing access  to  all  of  the  functions  available 
through  these  tricky  key  combinations,  com- 
pared with  no  access  at  alL  Could  it  be  we're 
just  spoiled  by  being  able  to  hit  the  F1  key 
for  context-sensitive  help  whenever  we  feel 
like  it? 

The  Manual 

The  operator*s  manual,  even  though  load- 
ed with  button  combinations,  is  actually  very 
well  written.  Everything  is  very  clear  and 
concise,  and  there  are  several  sections  de- 
voted to  ensuring  a  successful  session  with 
the  radio — especially  for  the  inexperienced 
operator.  One  section,  "Your  First  QSO.' 
gives  |ust  the  basic  steps  necessary  to  fire 
the  rig  up  enough  to  kerchunk  the  local  re- 
peater. A  "Packet  Operation"  section  gives 
hints  on  TNC  hookup.  The  "Troubieshooting" 
section  offers  some  help  for  possible  prob- 
lems. Not  just  the  usual  "check  Uie  battery  if 
it  doesn't  work''  type  of  advice,  the  list  of 
symptoms  consists  of  possible  ways  that  the 
operator  might  inadvertently  confuse  the  ra- 
dk>.  For  instance,  you're  fn  the  PAGE  mode, 
or  the  CTCSS  mode,  and  you  canl  hear 
anything.  YouVe  accidently  locked  the  key- 
board and  none  of  the  buttons  work.  The  list 
of  symptoms  addresses  both  common  and 
uncommon  problems,  and  their  solutions. 

The  manual  is  suitable  for  all  levels  of 
users,  and  seems  to  be  written  with  the  be- 
ginner in  mind.  At  some  points  the  explicit  in- 
structions can  be  amusing:  "If  an  abnormal 
odor  or  smoke  is  detected  coming  from  the 
transceiver,  turn  OFF  the  power  immediately. 
Contact  a  KENWOOD  service  station  or  your 
dealer. ""  Good  advice.  Of  how  about  "Func- 
tions requiring  the  keypad  cannot  be  used  if 
no  keypad  is  installed."  Most  of  the  manual 
is  not  quite  this  carefully  worded,  and  most 
necessary  Information  is  easy  to  locate  with 
the  very  complete  table  of  contents. 

The  Kenwood  TH-22AT  fills  a  very  impor- 
tant niche.  Small  enough  to  be  easily  earned 
in  a  coat  pocket,  the  unit  has  all  the  power 
and  more  features  than  many  much  larger 
units.  Use  it  often  enough  to  get  used  to  all 
the  different  commands — or  carry  a  handy 
cheat-sheet  in  your  wallet^and  the  Ken- 
wood witi  make  a  very  talented  and  versatile 
day-to-day  companion. 
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Explore  The  World  of  Quorum  Wefax 


I 


Wefax  Explorer 

Integrated  Wefax  /  APT  Receiver  and  Scan 
Converter  with  Qfax  software. 

$695.00  complete 

shipping  and  titxes  not  included 

The  Best  Price  I  Performance.  Period! 

Construct  a  Wefax  /  API  reception  system  from  individual  component  receivers,  scan  converters  and  image  processing  software 
and  you'll  spend  more  money  for  fewer  features,  poorer  pertbnnance,  no  automation  and  a  jungle  of  wires.  With  the  Wefax 
Explorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you're  receiving  the  highest  quality  imager  possible.  The 
Explorer  is  backed  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  eqmpmeni  is  used  by  virtually  ail  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  systems. 

QFAX  Features 

I  GOES  /  Meteosat  Wefax  Reception 

I  NOAA  /  Meteor  APT  Reception 

I  HF  Naf ax  Reception 

I  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

I  Integrated preamp  and  down  con- 
verter power  inserters 

SO  user  definable  configurations 

Software  controlled  receiver  with  2 
UHFf  10  VHF  memories  and  scan 

:  On  board  audio  amplifier  and 
speaker  with  software  controlled  vol- 
ume^  squelch  and  mate 

I  Automatic  Unattended Anirmition 
works  continuously 

8  ha  data  for  up  to  256  gray  levels 

View  at  up  to  12H0  x  1024  256  color 

Use  TIFF,  GIF  or  PCX  file  formats 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

■tar- 

Contrast,  Brightness,  3D  effect, 
Sharpen^  Smooth^  Noise,  Histo- 
grams and  other  image  provessing 


oft*  ^ 

~~'^9j^^ 

e«^H 

I  4 

Integrated  Satellite  visibility  pre- 
diction with  automatic  capture  for 
up  to  8  satellites  simultaneously 

Automatic  time  and ephemeris 
stamping  for  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
A  LI.  modes  ^  PLL  clocking 


Ephemeris  based  NOAA  API'  navi- 
gation with  geo-political  and  Ijat- 
Lon  overlays 

NOAA  Tools  show  satellite  path^ 
Lat-Lon  of  cursor,  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fax(2I4)  915-0270 

8304  Esters  Blvd.  -  Suite  850  -  Irvine,  Texas  75063  (214)  915-0256  BBS  (214)  915-0346 
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Number  ft  on  your  Fawlback  card 


by  Dave  Martin  W6KOW 


Ameritron  ALS-500M 
Solid-state  Mobile 
HF  Amplifier 

The  long-awaited  linear  lives  up  to  its  promotion. 


Ameritron 

116  Willow  Road 

Starkville  MS  39759 

Telephone:  (601)323-6211 

Fax:(601)323-6551 

Price  Class:  S799; 

High-band  kit— $29.95 


Kicking  and  screaming— after  40  years  of 
hamming  while  managing  to  avoid  owning 
an  HF  amplifier— 1  recently  bought  an  Amer- 
itron ALS-500M  linear  designed  for  mobiling 
,  .  .  and  I'm  delighted  with  the  purchase.  De- 
tails follow,  but  first,  for  hams  with  similar 
leanings,  the  sequence  that  led  me  to  the 
ALS-500M  might  be  worth  revealing. 

[  Like  Low  Power 

Maybe  if  s  the  thought  of  sticking  rt  to  the 
power  conglomerates  or  of  getting  the  most 
kick  for  the  buck,  but  Vm  the  guy  whose  f^rst 
solo  was  in  a  glider,  not  an  arrplana  .  , .  who 
bought  a  sailboat,  not  a  power  boat,  when 
Irving  in  a  yachting  paradise  .  .  ,  and  who 
designed  a  little  voltage-divider  network  so 
my  [com  735  could  get  under  the  6 -watt 
power  control  minimum  for  less-than-5-watts 
QRP. 

But  circumstances  change.  About  a  year 
ago  I  joined  a  net  scattered  all  over  the  coun^ 
try.  and  my  linear-less  shack  and  mobile  rig 
condemned  my  100- watt  signal  to  the  bottom 
of  the  heap;  everyone  else  had  power  avatf- 
able  to  combat  the  latest  decline  of  HF  propa- 
gation that  we  can  blame  on  the  nadir  of  the 
current  sunspot  cycle, 

Everybody  recommends  maximizing  an- 
tennas before  buying  an  amplifier,  and  i  did. 
But  there*s  not  much  chance  of  significant 


gain  from  a  vertical  whip  on  a  small  car.  And 
my  tiny  California  city  lot — blessed  with  pow- 
er lines  on  two  sides  and  many  nearby  neigh- 
bors^-pretty  well  precludes  adding  to  the  HF 
antenna  farm,  which  includes  a  three-band, 
three-element  yagi  at  40  feet;  a  seven-band 
vertk:al  on  the  house;  and  an  inverted  V  fed 
with  ladder  wire. 

Because  of  my  long  commute,  a  mobile 
amplifier  seemed  most  desirable,  but  the 
home  QTH  signal  could  use  a  boost  too. 
What  to  do?  The  idea  came  from  a  friend 
who  travels  between  homes  in  Southern  Cali- 
fornia and  Montana:  He  runs  a  mobile  linear 
in  the  car  and  uses  the  same  box  in  his  sum- 
mer house,  powered  with  a  hefty  12V  marine 
battery  and  an  automatic  battery  charger. 

The  Order 

After  months  of  vacillating  (and  checking 
on  the  back-order  status  of  the  Ameritron 
ALS-500M  at  various  ham  stores},  I  ordered 
from  the  outfit  with  the  fewest  units  on  back- 
order;  No  strings  were  putled;  no  mention 
was  made  of  writing  a  review  on  this  unit. 
Less  than  a  week  later,  a  large  box  appeared 
on  the  front  stoop,  and  a  quick  trip  to  a  near- 
by automotive  store  tor  a  108-ampere/hour, 
deep-discharge  marine  battery  and  a  lO-amp 
automatic  charger  had  the  new  rig  on  the  air 
that  day. 
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Inrtial  Reports 

The  results  were  gratifying:  Fjrst  contact 
was  with  a  station  in  Florida  on  20  meters  He 
reported  a  barely  readable  S2  signal  barefoot 
.  .  .  and  a  plainly  legible  S7  with  the  Amer- 
itron cooking.  I  know  the  numbers  defy  the 
laws  of  physics  (Indicating  his  S-meter  cali- 
bration is  off);  using  50  watts  barefoot  and 
assuming  peaks  of  500  watts  powered  up, 
thafs  10  dB  of  gain,  which  is  iust  under  two 
S-units,  not  five.  But  the  importance  is  read- 
abiiity,  which  improved  from  marginal  to  easi- 
iy  copyable.  QSOs  over  the  next  few  days — 
while  I  waited  for  a  second  power  plug  from 
Ameritron  to  finish  the  mobile  setup — con- 
fimied  a  2-S-unit  improvement  and  a  lot  more 
punch  through  the  reluctant  ionosphere  and 
QRM.  That's  why  people  spend  hundreds  of 
dollars  on  Ihese  things. 

The  Technical  Side 

The  Ameritron  ALS-500M  is  a  compact 
(3-75"  X  9^  X  15*),  light  (7.5  pounds),  solid* 
State  HF  linear  with  continuous  no-tune 
coverage  from  1.5  to  22  MHz  (and  to  30  MHz 
with  presentation  of  an  appropriate  license 
and  purchase  ot  the  $29,95  extender  kit). 
Four  2SC2878  power  transistors  provide 
output  of  500  watts  PEP  on  SSB  and  400 
wafts  on  CW.  My  measurements  mdicated 
full  peak  power  was  available  with  60  watts 
of  drive.  Ameritron  warns  not  to  drive  the 
ALS-500M  with  more  than  100  watts  continu- 
ously. DC  power  required  for  full  output  is 
13.dV  at  80  amperes  on  peaks,  ^4ore  on  this 
shortly. 

Load  fault  protection  disables  the  amplfffer 
if  too  much  power  is  reflected  from  an  anten- 
na with  high  SWR  (more  than  2:t).  An  LED 
lights  if  this  occurs.  So  far,  t  am  operating 
without  the  benefit  of  a  tuner  in  the  antenna 
circuits,  both  mobile  and  fixed,  and  the  Load 
Fault  LED  has  remained  oft. 

Thermal  overload  also  disables  the  amplifi> 
er,  and  an  LED  warns  when  this  happens. 
The  unit  operates  coo!  and  silently;  a  heat* 
triggered  3"  fan  that  sucks  air  through  a  6''  x 
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HAM 


National  Talk  Radio  Show  With  Len  Winkler,  KB7LPW 

America's  Only 

Ham  Radio 
StiowOnlTie 


Sundays 

6:00  pm  EST 


VV^eMy  Co4^ost,  John  n/kXMe,  NJ7E  -  VVeekly  DX  update  VVHh  Lee  FinM,  KY7M 

Tune  in  each  vveek  for  national  ham  radio  nevvs,  FCC  news,  weekly  guests  frorn 
the  amateur  radio  community,  liam  trivia  contests,  prizes,  listener  call-in  and  more! 

Sptmsored  in  part  by  Radio  Oty,  Inc.  and  73  Ainatew  Radio  Today. 
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6"  heat  sink  and  then  the  rest  of  the  chassis 
comes  on  after  a  few  minutes  of  transmitting, 
ft  is  aimost  siient.  Foiiowirig  a  lorig  transmis- 
sion, the  fan  on  my  unit  turns  off  a  few  sec- 
onds after  unkeying  the  transmitter. 

Push-pull  circuitry  and  a  multiple-section 
output  fretwork  provide  harmonic  suppres- 
skMi,  and  listeners  repori  the  ALS-500M  sig- 
nal ts  clean  and  sharp.  A  relay  control  cable 
from  the  transceiver  keys  the  amplifier.  There 
is  no  ALC  input  to  the  ALS-500M.  An  addi- 
tionaJ  low-power  positive  lead  allows  turning 
the  amplifier  on  arvd  off  with  an  SPST  switch 
that  you  supply  and  position  where  it's  conve- 
nient, such  as  near  the  driver's  posidon  in  a 
mobile  setup. 

Included  in  the  package  is  an  eight-foot 
power  cable  complete  with  fuses  and  a  pair 
of  No.  10  positive-side  leads  and  a  big  power 
plug.  If  your  installation  needs  more  than 
eight  feel  of  power  lead,  you'll  need  to  substi* 
tute  larger  wire.  For  the  tl-foot  path  from  my 
car  battery,  I  opted  for  two  No.  8  posttive-side 
cables,  (One  negative  battery  cable  and  con- 
nection to  the  vehicle  diassis  is  used  for  the 
return  circuit.) 

Powering  Up 

A  Bird  Model  43  wattmeter  and  50-ohm 
dummy  load  were  used  to  measure  the  key- 
down  power,  both  in  the  shack  and  in  the  car. 
in  both  cases,  my  power  supply  (10-amp 
charger  and  3S-amp  alternator  respectively) 


was  unable  to  maintain  the  voltage  to  the  am- 
plifier at  the  rated  13,8  volts  for  more  than  a 
second  or  so;  in  a  few  seconds,  voltage 
dropped  to  around  12V  with  steady  keydown. 
When  talking  in  SSB  mode^  the  voltage  drop 
takes  longer  but  it  occurs. 

Using  100  watts  of  drive  power,  sustained 
CW  power  of  480  watts  at  3.6  MHz  down  to 
300  watts  on  21 .2  MHz  was  measured.  Ex- 
cept for  15  meters,  these  levels  are  above 
the  400  watts  specified  by  Ameritron,  which 
also  notes  that  power  will  vary  with  frequen- 
cy. An  alternator  large  enough  to  maintain 
voltage  above  12  V  would  result  in  more  out- 
put"H:er1ainly  at  or  above  the  power  speci- 
fied by  Ameritron. 

On-air  tests  in  SSB  indicate  that  my  unit 
sounds  best  when  driven  by  about  65  watts. 
Therefore,  !  measured  power  also  at  the  50- 
watt  level  and  noted  key-down  CW  levels  of 
440  walls  at  as  MHz  down  to  250  watts  at 
21.2  MHz.  These  power  readings  were 
actiieved  at  the  sustained  12-voit  input  level. 

MobllTng  It 

Hookup  for  mobile  operation  once  the  $10 
power  plug  arrived  from  Ameritron  consumed 
only  part  of  an  evening,  as  I  had  already 
made  the  cable.  Coax  to  the  base  of  the  Hus- 
tler mobile  antenna  was  changed  from  RG-58 
to  best-quality  RG-8.  An  audio  cable  with 
RCA  plugs  on  both  ends  was  hooked  trom 
the  RELAY  jack  on  the  Kenwood  TS-50S 


transceiver  to  the  ALS-500M,  and  RG-58 
runs  from  the  rig  to  the  amplifier.  The  amplifi- 
er sits  on  the  rear  deck  of  my  hatchback  car 
where  I  can  reach  the  switch  and  glance  at 
the  meter,  so  the  remote  amplifier  feature  is 
not  used. 

First  tests  on  the  load  were  as  gratifying  as 
at  the  home  shack.  Stations  that  coiild  barely 
hear  me  on  100- watt  barefoot  power  reported 
consistent  Q-5  copy.  My  friend  up  the  Califor- 
nia coast  who  rarely  hears  my  ground-wave 
signal  on  20  meters  reports  consistent  copy 
with  the  ALS-500M  cooking.  So  far,  every- 
body has  reported  excellent  audio. 

Bacit  and  Forth 

ff  I  dawdle,  it  takes  about  30  seconds  to  re- 
move or  install  the  ALS-500M  in  either  the 
shack  or  the  car.  My  commute  three  or  four 
days  per  week  may  become  the  test  case  for 
the  durability  of  the  amplifier's  power  jack  and 
plugs.  Maybe  111  install  a  handle  on  this  7.5* 
pound  portable  power  package.  Moving  it  be- 
tween ngs  fs  definitely  worth  the  trouble. 

In  Summary 

The  voltage  drop  to  12  volts  and  resulting 
power  reduction  in  my  setup  do  not  appear 
detrimental  to  the  effectiveness  of  Ameritron's 
sottd-state  ALS-500M  nr^oblie  amplifier.  Every* 
one  reports  excellent  audio  and  greatly  im- 
proved readability  in  today's  often-marginal 
conditions.  That's  what  counts. 
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►  1/4X  Stub  protectors  ring  witti  lightning  energy' 

►  whicti  material  shields  lightning's  H  field? 

►  dc  continuity  RF  protectors  don't  work? 

►  why  single  point  grounding  works  best? 

►  about  latent  equipment  damage? 

F/7ff  -  join  25,000+  readers  and 
i  I  ea  rn  f  r 0  m  The  Leader  in 

I      Ughitt'mg  &  Grounding  Soiutions 


(702)782-2511  ■  FAX:  (702)  782-4476  ■  2225  Park  Place 
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MFJ  WINDOWS 


MF J  station  automation  software  finds  DX,  tunes  your  rig  and  does  your  logging 

"WWrith  a  few  "point  and  clicks"  of  your  mouse,    ,      .     „,.  ,  " 

1/1/  this  powerful  MFJ  WINDO  WS  software  *m  pT-Sf  "^ 


this  powerful  MFJ  WINDOWS  software 
helps  you  • . .  find  and  identify  on-the-airDX 
you  need  from  FacketCuster  netnor^s . , .  search 
your  log  to  see  if  you  Ve  worked  him  before ,  • , 
automatically  set  up  and  tune  your  transceiver  *  *  • 
and  work  him  with  pre-stored  messages. 

And  while  yon  *re  working  hitn^  you  can  . . .  log 
him  .  ■ ,  print  his  QSL  card . . .  search  and  update 
your  awards  and  coniestfiles, 

Logview  Windows'",  racket  Windows^  and  Rig 
Windows'"*  are  powerful  ham  radio  automation 
software  programs  that  makes  operating  fun,  DXing 
competitive  and  not-so-fun  details  effortless. 

iou  can  use  them  together  as  a  fully  integrated 
package  that  unifies  your  transceiver^  packet  TNC 
and  logging  functions  into  a  fully  automated  station* 

Or  you  can  use  them  individually  as  stand  alone 
programs  and  add  other  modules  as  you  need  them. 

Here's  an  overview  of  each  program  -  -  - 

lew  Windows 


Packet  Windows^ 
MFJ-I682 

Rig  Window^ 
MFJ-l685ICnr/I 

$9  A  95 

mt  %r  riich 

SAVE  $20 

Complete  Package 

includes  all  3 
pro fi rams  above 

MFJ'168aKyY/I 

U09 


*jp  itfi 


R«-l^*k 

'"  •■■  ' 

MM 

joar 

E 

BiM  En^-^t 

CaiMtifenl 

"ImltwwJa    Ittit 


toi-h  Typical  real  lime  loggings  packet  and  rig  control  windows 

You  can  automatically  add  the      knobs  make  tuning  as  natural  as  your  real 

tuning  knob.  You  get  fine  and  coarse  tuning, 


active  call  to  selected  messages  —  such  as  a 
routine  exchange  of  RST,  QTH  and  name. 

You  can  use  beginner  levels  lo  gel  going 
quickly.  VVhen  youVe  ready  for  more  advanced 
features  you  can  use  the  expert  leveb, 

MFJ -1681  Logview  Windowf",  $69.95, 

Packet  Windows 
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Logview  Windows'"'  screen 

Logview  Windows'^  is  a  live  real  Lime 
computerized  logbook  thai  gives  you  instant 
access  to  your  dala^ 

When  you  enter  a  call  sign,  ijogview 
Windows"  automatically  checks  to  sec  if 
you've  worked  him  ...  if  you  need  him  for 
DXCC  or  an  award  ,  * ,  calculates  distance  and 
bearing  so  yoo  know  where  to  point  your  beam 
...  for  contests  it  checks  for  dupes,  tells  you 
where  you  need  to  make  a  QSO  and  its  score  , 

You  can  scroll  through  your  log  in  familiar 
logbook  format  in  cither  call  sign  order  or  dale 
and  time  order. 

For  each  contact  you  make,  Logview 
Windows"*  lets  you  simultaneously  update  and 
keep  up  wath  dozens  of  awards  such  as  DXCC, 
WAZ,  OB  LAST  and  WPX.  You  can  attach 
award  identifiers  to  QSOs  for  tracking  awards. 

The  Contest  Mode  gives  you  fast  dup 
checking  and  automatic  time^serial  number 
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Packet  Windows'*"  screen 
Using  Packet  Windows^  and  your  TNC  to 
access  DX  PacketClusler^,  you  can  display  a 

hst  of  current  on- the- air  DX  stations. 

You  can  scroll  through  these  DX  stations 
and  select  one  with  your  mouse-  Your  rig  is 
automatically  tuned  through  Rig  Windows'"' 
and  your  logbook  is  automatically  set  up 
through  Logview  Windows'"  to  log  your  rare 
DX  -  all  you  have  to  do  is  work'em. 

You  can  select  only  the  DX  you  need* 
When  they  occur,  an  alarm  sounds  or  you  can 
have  their  call  sent  in  CW  -  you'll  know  about 
band  openings  even  if  you're  in  the  next  room. 

For  true  "hands  ofF'  operation,  turn  on 
AutoSpot"\  When  DX  you  need  appears,  your 
rig  automatically  tunes  to  his  frequency  and 
your  logbook  automatically  sets  up  to  log. 


<.)peniting  your  TNC  or  PacketCluster*"  can 
stamp.  It  tells  you  how  many  contacts  per  hour    be  as  easy  as  "point  and  click''  when  you  use 
you're  making,  time  past  since  your  last  QSO,     Macro  buttons  ibr  commonly  used  commands. 
point  score,  multipiler  score  and  total  score, 

Eveu  as  you're  making  your  contact,  you 
can  be  printing  a  QSL  card. 

You  can  choose  who  to  send  QSL  cards  to 
based  on  QSOs  not  confirmed  or  not  sent. 

You  can  print  cards  or  labels  in  standard 
fiannai  or  customized  them  to  suit  you.  You  can 
print  in  time  or  bureau  order 

Hundreds  of  QSO  and  award  reports  can 
be  generated.  Data  from  CT  and  other  popular 
logging  programs  can  be  imported. 

You  can  "click  on"  the  buiU-in  keyboard 
fceyer  and  let  Logview  Window/''  help  you 
make  QSOs  with  8  pre-stored  CW  messages. 

You  can  set  weight  and  speed  and  adjust 
element,  character  and  word  spacing.  You  get  a 
convenient  keyboard  buffer  with  on-screen  text 
display  for  sending  perfect  CW. 


separate  knobs  for  VFO  A  and  VFO  B  plus, 
frequency  and  rig  status  displays. 

With  48  command  macro  buttons,  you  can 
define  and  chain  them  to  create  complex 
transceiver  control  by  clicking  your  mouse. 

Separate  Rig  Windows^**  programs  are 
available  for  Kenwood,  Yaesu  and  ICOM 
radios.  Each  program  is  customized  to  make 
use  of  features  unique  to  that  manufacturer. 

For  Rig  Windows'",  order  MFJ-1683K  for 
Kenwood,  1V1FJ-1683V  for  Yaesu  and 
MFJ- 16831  for  ICOM,  $29.95  each. 

Kc-quires  MI-J-5383K/Y/1  transceiver-to- 
computer  interface  cable  below. 

Transceiver-to- Computer 
Interface  Cable  has 

RS-232  serial  interface  built-in' 

MFJ-53a3K  (Kenwood) 

MFJ -5 3 8.W  (Yaesu) 
M1'J-5383I  (Icom) 

Convenient 

pre-wired  Transceiver- 
.  ^  I'fj      to-Computer  i  nterface 

cable  has  RS-232  serial  interface  huih-in] 

Each  cable  has  connectors  wired  for  your 
transceiver  and  IBM  compatible  computer. 

Just  plug  a  pre-wired  cable  into  your 
transceiver  and  computer  serial  ports  and 
you're  ready  for  computerized  control  of  your 
rig  through  Rig  Windows^. 

MFJ-5383K  for  Kenwood,  MFJ-S383Y 
for  Yaesu,  MFJ-5383I  for  ICOM,  $49.95  cadu 


lVlFJ-1682  Packet  Windows^,  S29.95. 

Rig  Windows'^ 

Rig  Windows™ 
gives  you  full 
computerized  control 
of  your  transceiver. 
Data  from  Packet 
VWrtd£nv5*^utomatical  ly 
tunes  your  transceiver 
tu  the^DX  station  you 
wanL  Frcquenc\^  and 
mode  is  sent  to 
U?gview  W^ndows^ 
for  automadc  logging. 

Unit] lie  moose 
operated  tuning 
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injoy  World  Band  rodio  in  ynur  car 


_Ml'J-306 

*79 


Hear  tale  breatcing 
news  as  it  happens 
from  all  over  the  world!  This  MFJ-306  adds  World 
Band  shortwave  reception  to  your  AM  car  radio. 
Covers  19,  25,  31  and  49  Meter  bands.  Plugs 
ibetw  een  vourcar  radio  and  antenna. , 
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Rig  Windows  ^screen 
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Nearest  Dealer/Orders:  800-647^1800 

iLchnical  Help;  800-647- TECH  (8324) 
*  t  year  uncondfUonaf  guBraniee  •  30  day  money  back 
guarantee  (less  aiti)  on  orders  from  MFJ  •  free  catalog 

MFJ  ENTERPRISES,  INC. 

Box  494,  Miss.  Stale.  MS  39762 
(601)  323-3869;  S-4:30CST.  Mon-Fri. 
FAX:  (601)  323-6551 :  Add  s/h 

MFJ  •  - ,  making  quality  affordable 


Number  9  on  your  Feedback  card 


Stretched  Vertical  Gain 
Antenna  for  6  Meters 

Here's  a  way  to  dramatically  improve  your  50  MHz 

operating  capabilities. 

by  John  Sehring  WB2EQG 


A  I  one  time  I  lived  in  a  rather  deep  valley 
and  warned  to  increase  my  operating 
range  on  6m  FM  simplex  (52.525  MHz),  as 
well  as  use  repealers  scaitered  over  a  100- 
mile  radius.  So  I  was  looking  for  an  omnidi- 
reciional,  vertically  polarized  antenna  with 
as  much  gain  as  possible. 

Because  of  the  surrounding  terrain,  I 
could  barely  work  stations  only  20  miles 
away  in  some  directions  when  using  a  1/4- 
wavelength  ground-plane  antenna  mounted 
about  25  feet  off  the  ground.  Many  signals 
from  not  very  far  away  were  weak,  had  lots 
of  QSB,  and  sometimes  sounded  dis* 
torted  on  FM. 

The  QSB  and  signal  distortion  was 
due  to  signals  coming  in  from  a  variety 
of  directions  (muliipath  propagation) 
because  of  knife  edge  diffraciion  and 
various  kinds  of  reflections  and  scatter- 
ing over  the  surrounding  hiUs^l] 

Omnidirectional  Gain 

With  a  unidirectional  antenna  such  as 
a  yagi,  gain  is  achieved  by  concenirai- 

ing  the  antenna's  main  lobe  in  both  the 
azimuth  (horizonial)  and  elevation  (ver* 
lical)  axes.  However  with  an  omnidi- 
rectional antenna,  we  can't  compress 
the  beamwidth  in  azimuth  because  we 
want  to  keep  it  non-direct ionaL 

The  only  way  to  achieve  gain  in  this 
case  is  to  narrow  the  antenna's  pattern 
in  elevation  (the  vertical  direction).  The 
lobe  is  then  (usually)  concentrated  at  as 
low  an  elevation  angle  as  possible.  The 
fesuiting  radiation  pattern  looks  like  a 
squashed  doughnut. 

However*  this  would  place  the  maxi- 
mum gain  lobe  at  the  horizon  (0  degree 
elevation)  which  would  run  it  right  into 
the  hills  around  my  QTH.  Looking  at 
the  elevated  visible  horizon  at  my  loca- 
lion,  1  wondered  how  much  this  kind  of 
gain  would  help.  But,  I  decided  to  give 
it  a  try. 

So  I  pui  together  a  1/2-wavelenglh 
vertical  antenna  to  replace  the  1/4- 


wavelengih  ground-plane  I'd  been  using.  1 
used  a  discarded  11m  Citizen's  Band  1/2* 
wavelength  vertical  antenna  for  materials 
(there  are  a  lot  of  these  around  not  being 
used!),  including  the  insulated  base  and 
mounting  bracket.  Since  the  end  of  a  1/2- 
wavelength  dipole  is  "hot"  (a  point  of  high 
impedance  and  therefore  liigh  RF  voltage),  it 
needs  to  be  well  insulated  from  ground.  I  in- 
stalled four  1/4- wavelength  radials  (each  51 
inches  long  and  1/2"*  in  diameter)  at  the  base 
of  the  antenna  underneath  the  matching 
section. 


Rntenna 
length^  B.Suiaue 

0.625  u/aue 


CQaftialFeedline 


Figure  L  LC  matching  netii'ork  for  the  Stretched 
tical  Gain  Antenna. 


Ver- 


Miatchiag  Network 

To  end- feed  the  antenna  I  used  a  large, 
single-tum,  tapped  LC  matching  network  at 
its  bottom  end  (sec  Figure  I). [2,3]  This  net- 
work transforms  the  high  impedance  of  the 
dipoie's  end  down  to  52  ohms. 

It  also  puis  the  antenna  at  DC  ground. 
This  is  eleclrically  safer,  and  it  eliminates 
precipitation  static^  which  can  be  very  strong 
(from  blowing  dust  or  snow,  for  example). 
These  panicles  sometimes  have  an  electrical 
charge.  When  they  hit  an  antenna,  they  are 
discharged.  If  the  element  is  not  DC-ground- 
ed (as  with  a  1/4*  wavelength  ground - 
plane  or  a  cemcr-fed  1/2  wavelength  an- 
tenna), the  discharge  must  flow  through 
the  input  circuit  of  the  receiver,  thus  gen- 
erating noise. 

The  loop  (L)  and  tap  are  made  from 
soft,  eight -gauge  aluminum  ground  wire, 
which  is  easy  to  form.  The  loop  is  about 
7"  in  diameter,  giving  an  inductance  of 
around  0.6  |iH.  For  the  capacitor  (C)  I 
used  a  short  piece  of  RG-58  coaxial  ca- 
ble. This  cable  has  a  capacitance  of 
about  28  pF  per  foot.  I  cut  it  a  bit  at  a 
time  to  get  the  right  amount  of  capaci- 
tance. It  required  about  five  inches  of  ca- 
ble (about  1 2  pF)  to  resonate  the  network 
at  52.525  MHz. 

You  could  use  a  fixed  or  variable  ca- 
pacitor instead — ^bul  watch  the  voltage 
rating!  The  impedance  at  the  end  of  a 
dipole  is  several  thousand  ohms»  which 
means  high  RF  voltage.  Additional  stray 
capacitance  is  supplied  by  the  base 
bracket. 

Rule  of  thumb:  The  inductance  of  the 
coil  should  be  chosen  to  resonate  the  net- 
work at  the  operating  frequency  with  a 
capacitor  whose  value  (in  pp)  is  from 
two  to  four  times  the  operating  wave- 
length in  meters.  This  gives  a  sufficient- 
ly "high-C"  (low  loss)  network. 

I  played  with  the  length  of  the  antenna 
(about  108  inches)  to  get  it  to  resonance- 
Then  both  the  network's  capacitance  and 
the  position  of  the  tap  were  adjusted  for 
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EVERY  ISSUE  OF 

73  Amateur  Radio  Today 
on  Microfiche! 

The  entire  run  of  73  from  October, 
1 960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 
pounds  of  bulky  back  issues.  Our 
24x  fichc  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  $260.  Libraries  have 
these  readers. 

4 

The  collection  of  over  600 
microfiche,  is  available  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 

$5  shipping  (USA),  Annual 
updates  a^^aiTable  for  $  10- 

Satisfaction  guaranteed  or  money 
back!     QqcKMASTER 
Route  4,  Box  !  630 
Mineral,  Virginia  23117 
703:894-5777*800:282-5628 
jptemet;  info@buck.coni 
Fax  703:894-9141  CO 


ICOM  BATTERY  INSERTS 


BP'3 

BP-3 

BP-S 

BP'7 

BP-8 

BP-8 

BP'22 

BP-23 

BP-24 


a.4v 

&.4v 
lO-Sv 
13.2V 

8.4V 
8.4v 
%Av 
BAv 

lO.Sv 


270mah 

400nnah 

eoomah 

600mah 

SOOmah 

l4D0mah 

270mah 

eOOrnah 

eoOmah 


$14.00 
$21.00 
$20.00 
$23.00 
$19.00 
S24.00 
$21.00 
$17.00 
$19.00 


KENWOOD  BATTERY  INSERTS 


PB'21 

PB-2400 

PB-25/26 


72.1t 
9.6v 
8,4v 


200  m  ah 
SOOmah 
SOOmah 


$11,00 
$19.00 
$21.50 


YAESU  BATTERY  INSERTS 


FNB*2 

FNB-4/4A 

FNB-10 

FNB-12 


10-8V 
12v 
7.2v 

12v 


eoomah 
GOOmah 
SOOmah 
SOOmah 


$19-95 
$26.00 
$15.00 
$25.00 


MORE  BATTERY  INSERTS 


Tempo  SI  Early 
Tempo  S2/4/5  Late 
Standard  BP-1 
Ten-Tec  BP-1 
SanTec  #142#144TabS 
UnkJen  Bearcat 
Uniden  Bearcat 
Regency  MT1000  Tabs 


270nnah 
SOOmah 
270  m  ah 
600mah 
eOOmah 
600mah 
eOOmah 
600mah 


Si  9.00 
$21.00 
$21.00 
$21.00 
$15.00 
$15.00 
$19,00 
$15.00 


op*- 


ViSA^ 


MisterCfird 


L^ 


DisKftcr 


Add  54  00  S^tfipng 


FL  r«»lems  add  7«t  SaiAs  Tax 


TNR  The  Battery  Store 
279  Douglas  Ave.,  Suite  1112 
Altamonte  Springs,  FL  32714 

1  800-346-0601    FAX  (407)682-4469 
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Why  buy  a  TNC? 

PCHFFAX+PCSESIM 


SPECIAL  COMBINATION  OFFER 


For  a  iimrted  t^-^e  jf  yOu  OfdCf  PC  MF  FAX  539  (s«  Qur 
oth^  ad  iri  ihts  js^ue):.  you  can.  acid  our  new  WkI  improve 
PC  SWL  3.0  lor  SSO.OO  tnsitad  oF  our  regular  fow  price  o^ 
$99.00 

PC  SWL  contain^  t^e  hardware,  software,  tn^uctnons 
and  frequency  (rjis  "&eoe;i  to  aJlow  you  lofecetve  a  vast 
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Figure  2.  A  look  at  the  Stretched  Vertical  Cain  Antenna  *s  overall  design. 


the  best  match  to  the  52  ohm  feedline.  There 
is  interaction  among  the  anienna  length  and 
the  network  adjusiraenis,  I  could  achieve 
very  nearly  a  1:1  standing-wave  ratio.  A 
good  match  is  imponant  as  feedline  losses 
on  6m  are  more  strongly  affected  by  SWR 


than  at  lower  frequenciesH  This  is  because 
feedline  has  more  loss  to  begin  with  ai  high- 
er frequencies. 

The  longer  antenna  produced  definite  in- 
creases in  signal  strength  and  quality  as  a 
1/4-wavelengih  ground- plane  anienna  aciu- 

ally  shows  a  slight  loss  relative  to  a 

dipole. 


~7         7 

Gain  Bntenna        I  /4  UiaueTengtti  flntenna 


Figure  4.  Elevation  pattern  comparison  (see  text). 


Longer  Yet 

I  next  lengthened  the  antenna  to 

0.64  wavelength,  about  139  inches 
long.  This  length  gives  the  maxi- 
mum theoretical  gain  for  a  single 
clement  working  against  its  electri- 
cal image  (the  image  needs  to  be 
provided  by  a  ground-plane — the 
earth,  a  meiallic  surface,  counter- 
poise, or  FEdial  system). 

I  used  the  same  matching  net* 
work,  with  adjustments.  I  saw 
slight  further  improvements  in  sig- 
nal strength.  Emboldened  by  suc- 
cess, ]  went  for  broke.  What  about 
using  a  pair  of  0.64-wavelength 
sections  in  a  two-element,  vertical 
col  linear  array,  like  an  extended 
double  Zepp  anienna? 

Now,  I  don*t  claim  originality 


Q.^LHaueiength 


e.64Ulaueleng1hUppef 
EJement 


} 


tJ4lU3iielengih 

t_ 


B,?2mauelength 


\ 


f.HUJauelengtli 


e.  7  LU  a  u  el  e  nf  t  h  t  oiuer 
Erement 
8>5lUatie1enfth 


B.B6tl>auelEngtli  J 


Figure  3.  Electrical  schematic  and  current 
distribution  of  the  Stretched  Vertical  Gain 
Antenna, 


for  the  design  of  the  final  version  of  this  an- 
tenna. The  inspiration  came  from  the 
Cushcraft  Ringo  Ranger  scries  of  vertical 
VHF  antennas.[4]  My  plan  was  simply  to 
scale  up  the  dimensions  of  this  design  from 
the  2m  to  the  6m  band.  The  basic  de.sign 
consists  of  two  roughly  five-eighth  wave- 
length sections  in  a  venical  coUinear  array, 
separated  by  a  phasing  stub,  and  bottom- fed 
(see  Figure  2)  at  the  LC  matching  section. 

When  a  stub  of  the  correct  length  is 
placed  between  ihe  upper  and  lower  ele- 
ments, it  provides  just  the  right  amount  of 
electrical  delay  {phase  shift)  to  keep  element 
currents  in  the  correct  relationships  for  max- 
imum gain.  Also,  if  the  stub  and  element 
lengths  are  correct  for  each  other,  the  current 
in  the  stub  will  be  balanced  and  it  will  not 
radiate.  See  Figure  3  for  the  current  distribu- 
tion on  the  antenna. 

Feedline  Decoupling 

Interaction  between  the  antenna  and  the 
coaxial  feedline  is  a  frequent  problem  with 
end-fed  verticai  antennas.  Unwanted  current 
is  caused  to  flow  on  the  outside  of  the  shield 
of  the  coaxinl  cable. 

Coaxial  cable  is  shielded  and  does  not 
normally  radiate.  When  it  is  correctly  oper- 
ated as  a  feedline,  there  is  no  current  flow  on 
the  outside  of  the  shield.  That's  why  it 
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Figure  5,  Sizes  of  aluminum  tubing  used  in  construction.  Note  thai  the  stub  connects  through 
a  section  of  white  PVC  pipe. 


doesn't  radiate!  All  of  the  current  is  then 
properly  confined  to  the  inside  of  the  cable. 
It  flows  on  the  inside  surface  of  the  shield 
and  in  the  center  conductor,  where  it  can*t 
radiate.  Currents  on  the  inside  and  outside 
surfaces  of  the  coaxia]  cable's  shield  can  be 
different. 

The  extra  current  on  the  outside  of  the 
shield  produces  radiation  from  the  feedline, 
which  is  unpredictable  in  effect  due  to  dif- 
ferences in  feedline  install ation  (length  and 
orieiiiaiion).  The  strength  and  phase  of  this 
current  flow  is  also  unloiown.  Since  current 
flow  causes  radiation,  the  outside  of  the 
coaxial  cable  will  then  radiate.  This  feedline 
radiation  can  interact  with  the  wanted  radia- 
tion of  an  antenna  and  spoil  its  pattern.  A  lot 
of  work  has  been  done  on  this  ef- 
fect45A7,8,9,10,MJ2,13] 

Some  of  the  outside  of  shield  current  is 
induced  by  the  antenna's  own  radiation  field 
via  mutual  coupling  between  itself  and  the 
feedline.  The  amuunt  of  coupling  in  our  case 
(vertical  antenna  and  feedline  oriented 
CO  I  linearly,  end-lo-end)  is  considerably  less 
than  it  would  be  if,  for  example,  the  antenna 


and  feedline  were  parallel  and  broadside  Co 
eachotherJ14,151 

Anothen  stronger,  source  of  this  induced 
current  is  the  connection  at  the  feed  point. 
See  the  Appendix  for  details  of  how  this 
happens. 

This  outside  of  shield  current  has  nothing 
to  do  with  the  presence  or  type  of  matching 
network  used.  It  is  not  due  to  current  "leak- 
ing" through  the  coaxial  shield. 

So,  to  help  isolate  the  feedline  from  the 
antenna  and  reduce  outside  shield  current,  1 
wrapped  the  coaxial  cable  into  a  six-turn  air 
core  RF  choke  about  6*'  in  diameter,  just  be- 
low the  coaxial  connector  at  the  base  of  the 
antenna.  Additional  decoupling  can  be  had 
by  slipping  suitable  (lossy  at  50  MHz)  fer- 
riie  beads  onto  the  outside  of  the  coaxial  ca- 
ble to  form  a  choke.  [16] 

ImprovemeDts 

Changes  to  the  antenna's  original  design 
by  the  manufacturer  have  improved  feedline 
decoupling  in  the  Ringo  Ranger  IL  This  is 
accomplished  by  installing  a  decoupling  sec- 
tion (an  extra  piece  of  coaxial  cable)  be- 


tween the  original  feed  point  and  four  1/4- 
wavelength  radials  which  are  now  located 
0,64  wavelength  below  the  antenna's  feed 
point.  See  Figure  2  for  the  overall  design. 

f  connected  the  radials  (which  are  con- 
nected to  the  mast)  to  the  shield  of  the  coax- 
ial feedline  at  that  point  using  a  double  fe- 
male coaxial  connector  adapter  (make  sure 
to  weatherproof  these  connections).  A  144" 
(about  0»64-wavelength)  piece  of  coaxial  ca- 
ble was  then  run  up,  using  TV-type  mast 
standoff  insulators  lo  diess  it  away  from  the 
mast,  to  the  originai  feed  point.  Do  not  tape 
this  new  section  of  coaxial  to  the  mast.  The 
coaxial  choke  from  before  was  placed  just 
below  the  radials  (the  new  feed  point)  for 
added  isolation. 

Refine  tnents 

Originally,  I  had  simply  scaled  up  all  the 
dimensions  of  the  Ringo  Ranger  from  2m  to 
6m,  It  worked  well,  but  I  wondered  if  it  was 
truly  optimum.  After  all,  I  had  ignored  the 
effects  of  length ^o-thickness  ratios  of  the  el- 
ements— this  can  throw  a  design  off,  espe- 
cially at  VHR 

I  used  MINTNECn?]  to  model  and  opti- 
mize the  antenna  for  maximum  gain  while 
holding  down  the  strength  of  the  sideloties. 
These  sidelobes  (normal  for  use  of  a  0.64- 
wavelength  clement — it*s  the  price  of  more 
gain)  point  upward  at  the  sky,  a  source  of 
cosmic  noise  on  6m.  In  fact,  cosmic  noise  is 
the  limiting  factor  in  reception  (it  sets  the  ul- 
timate noise  floor)  on  6m.l  18] 

I  altered  the  element  lengths  slightly  to 
find  the  best  design.  While  the  final  gain 
was  just  slightly  less,  the  sidelobc  levels 
were  reduced  even  more.  In  other  words,  1 
optimized  the  antemia*s  gain-lo-noise  ratio. 
Surprisingly,  the  new  dimensions  were  only 
a  few  percent  different. 

Figure  4  shows  the  elevation  pattern  of 
Hie  final  design  along  with  a  1/4-wavekngih 
ground  plane  antenna  for  comparison.  Only 
the  lowest  elevation  lobe  is  useful  for  com- 
munication purposes.  The  other  lobes  only 
point  at  the  sky  and  raise  the  noise  level. 
Note  that  the  gain  antenna  has  the  strongest 
lobe  near  the  horizon  (most  gain  for  signals) 
and  the  weakest  lobes  point  at  the  sky  giving 
least  noise  pickup. 

As  a  reality  check,  in  free  space,  a  pair  of 
l/2-wavelength,  end-to-end,  collinear 
dipoles  should  give  1 .9  dB  more  gain  than  a 
single  dipole.  Stretching  them  to  0.64  wave- 
length each  should  yield  an  additional  LI 
dB,  for  a  total  of  about  3  dB  (=  5.1  dBi)  of 
theoretical  gain  over  a  dipole,[  1 9] 

Computed  gain  of  the  antenna  over  real 
ground  is  about  4  dB  (7.5  dBi)  more,  and  it 
hears  about  23  dB  less  sky  noise  than  a  1/4- 
wavelength  ground-plane.  This  gives  a  6.3 
dB  improvcmeni  in  gain-to-noise  ratio  over 
a  ground-plane. 

The  discrepancy  in  computed  gain  (7.5  vs. 
5.1  dBi)  is  due  to  ground  reinforcement  ef- 
fects and  possible  computer  modeling  errors. 
As  always,  we  need  to  take  both  theoretical 
and  computer  model  predictions  with  a  grain 
of  salt! 
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Figure  6.  Base  mounting  bracket. 


Mechanicals 


The  major  consideration  was  now  me- 
chanical: How  do  you  build  a  sufficiently 
strong,  free-standing,  24-foot-tali  vertical 
antenna?  My  first  design  was  fine  in  calm 
weather,  but  it  was  too  flexible  and  winds 


whipped  it  around  great- 
ly. The  lip  of  the  antenna 
was  puHed  over  to  ai* 
most  90  degrees  by  very 
strong  winds,  but  it 
didn't  break? 

Even  small  amounts 
of  antenna  bending  pro- 
duced a  lot  of  QSB  on 
signals.  This  was  be- 
cause the  main  lobe, 
now  quite  narrow  in  ele- 
vation (iLke  a  pancake), 
was  being  pulled  above 
and  below  the  horizon  as 
the  antenna  was  bend- 
ing. 

The  final  sizing  of 
aluminum  tubing  (most- 
ly  type  606 1^6)  which 
cured  the  bending  prob- 
lem is  shown  in  Figure 
5,  The  two  bottom 
pieces  of  tubing  with  ihe 
largest  diameters  make  a 
double  wall  in  the  bot- 
tom section  for  added 
stiffness.  The  longer  1- 
1/8"  diameter  section  of 
tubing  runs  all  the  way  to  the  bottom  of  the 
antenna  inside  the  shorter  1-1/4"  section. 
The  individual  piece  lengths  of  tubing  are 
not  too  critical.  In  my  case,  they  are  the  re- 
sult of  what  was  in  the  junk  box.  The  Wial 
element  lengths  need  to  be  correct,  however 


Material  -  I  /a"  Rluminum 


Current  Flow  on  the  Outside  of  Coaxial  Feedllne 


To  see  why  this  happens,  let's 
look  at  the  currents  at  the  bottom 
end  of  a  vertical  anienna,  tjsing  the 
matching  network  described  in  Fig- 
ure 1.  See  Figure  7  for  the  various 
currem  flows. 

I^  is  the  antenna  current  at  the 
bottom  end  of  the  antenna.  It  flows 
into  the  top  of  the  coil  Current  I,^ 
flows  from  the  coil  tap  into  the  cen- 
ter conductor  of  the  coaxial  tine.  A 
current  of  equal  strength  to  Ii_  but 
opposite  in  direction »  -1^,  flows  on 
the  inside  surface  of  coaxial  shield. 
Current  Ig  flows  out  the  bottom  end 
of  the  coil.  Is  flows  on  the  omside  of 
the  coaxial  shield 

Using  Kirchoff  *s  current  law  (the 
algebraic  sum  of  currents  flowing  in* 
to  and  out  of  a  junction  must  equal 
zero),  we  get  two  equations: 

and 


Ig  ^  II  +  Ig 


1 


Rntenna 


Coif 


GM  t  erC  on  dy  c  tor 


Shield 


CoaHiai  Cable 


We  can  solve  the  flrsc  equation  for 
_  and  subsUtute  it  into  the  second. 

The  result  is  that  I^  is  equal  to  I^. 
In  other  words,  the  amount  of  cur- 
rent that  flows  on  the  outside  of  the 

coaxial  shield  is  the  same  as  the  amount  of  current  which  flows  at  the  bottom  end  of  the 
antenna.  (This  analysis  is  from  Endnote  1 1 .) 


Figure  7.  Currem  flows  a!  the  bottom  end  of  a 
vertical  antenna  (see  text}. 


Note  the  piece  of  white  PVC  plastic  pip- 
ing (3/4"  inside  diameter)  used  as  an  insula- 
tor for  the  phasing  stub.  The  stub  is  made 
from  14-gauge  Copperweld  (copper-plated, 
steel  core)  antenna  wire.  The  stub  is  then 
stiff,  light,  and  self-supporting.  It  is  mechan- 
ically and  electrically  attached  to  the  metal 
tubing  sections  inside  the  PVC  section,  us- 
ing small  aluminum  screws  and  nuts  running 
through  a  hole  the  PVC  and  the  tubing  in- 
side. Use  the  cold  water  type  of  PVC — it's 
thicker  and  stronger. 

Connection  between  tubing  sections  is 
made  in  the  following  way:  The  ends  of  the 
outer  tubes  arc  slit  with  a  hacksaw  for  about 
2**  and  a  stainless-steel  worm  drive  hose 
clamp  is  tightened  over  it.  A  small  alu- 
minum screw  and  nut  may  also  be  run 
through  each  connection  once  Ihe  final 
lengths  aie  set. 

I  used  electricians'  "compound  for  alu- 
minum conduit  joints"  (for  example  Noalox) 
at  all  tubing  connections  to  reduce  corrosion 
and  seizing,  and  enhance  conduct! viiy.  The 
paste  was  still  in  place  after  10  years  of  ex- 
posure, (1  recommend  this  paste  for  use  with 
all  aluminum  antennas  J  All  joints  were 
weather-sealed  with  silicone-based  bathtub 
caulk. 

Figure  6  shows  the  insulated  base  mount* 
ing  bracket  rescued  from  a  3/2- wavelength 
llm  antenna.  (The  Cushcraft  R4  venical  HF 
antenna  uses  the  same  kind  of  base  bracket.) 
The  laige  upper  hole  of  the  bracket  contains 
a  plastic  insulating  ring  (not  shown)  in 
which  the  amcnna  is  laterally  supported  but 
insulated  from  the  bracket.  This  ring  could 
be  made  from  a  short  piece  of  PVC  tubing 
slipped  over  the  bottom  end  of  the  element. 

The  two-step  plastic  insulating  base 
{which  looks  like  a  two- layer  cake)  shown  at 
the  bottom  of  the  bracket  supports  the  lower 
end  of  the  antenna  vertically  and  laterally. 
An  aluminum  boll  and  nut  is  run  through  the 
bottom  end  of  the  antenna  and  the  upper  part 
of  the  insulating  base.  Three  muffler  or  an- 
tenna clamps  secure  the  bracket  to  the  mast. 

The  antenna  is  strong  and  light,  and  has 
survived  for  10  years  with  no  noticeable  me- 
chanical or  electricai  degradation. 

On  The  Air 

Results  using  the  final  design  were  grati- 
fying. Ground-wave  range  increased 
markedly  over  the  ground-plane  antenna, 
which  I  kept  up  for  comparison  purposes. 
Signals  not  copy  able  on  the  ground-plane 
antenna  are  Q5  on  the  gain  antenna. 

On-thc-air  improvements  were  consider- 
ably greater  than  would  be  suggested  hy 
gain  increase  alone.  Our  antenna  "hears*' 
well  not  only  because  it  has  gain  but  because 
it  ignores  sky  noise,  thus  improving  the 
gain*to-noise  ratio.  The  FM  threshold  effect 
(the  non-linear  relationship  between  the 
FM  signal-lo-noise  ratio  and  carrier-to-noise 
ratio)  magnifies  the  effect  of  this4201 


Fodtnotes: 

[11 !  have  seen  this  effect  on  reception  of  VHF 
TV  signals  in  remote  mountainous  regions.  A 
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highly  directional  antenna's  beainwidth  in  az- 
imuth appears  to  become  very  broad  because  the 
ctifi&acied  and  scattered  signal  no  longer  arrives 
fixpin  only  one  directioa. 

[2}  Orr,  W„  "Gam ma-Loop-Fed  Vertical 
Dipole,"  Ham  Radio,  May  1972.  References  2,  3, 
and  the  reference  of  this  footnote  contain  ao  in- 
due [a  nee  nomograph. 

The  inductance  of  a  single  turn  coil  is  approxi- 
mately: 

L  =  0,016D(2JLogio(8D/d)  -  2) 

where  L  i&  the  inductance  (jiH)  of  tbe  coiL  D 
is  the  coil  diameter  (inches)  and  d  is  the  wire  di- 
ameter (inches).  (Formula  from  Terman*  Radio 
Engineer's  Handbook  1st  Edition,  McGraw-Hill, 
New  Yort,  1943,  p.  52), 

[3]  Ott,  W.  and  S.  Cowan,  The  Radio  Amateur 
Antenna  Handbooks  Radio  Publications,  Inc., 
1978,  p.  lOL 

[41  Manufactured  by  Cushcraft  Corporation, 
Manchester*  NH  03 108. 

[5]  Knaack,  R.,  "Detuning  Sleeve  for  the 
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35th  ANNUAL 


TROPICAL  HAMBOREE 

A^V^TEUR  RADIO  &  COMPUTER  FAIR 

ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARY  4  -  5, 1995 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER 
S.W.  1 12  AVENUE  &  CORAL  WAY  (S.W.  24  ST.) 

MIAMI,  FLORIDA 
•  Sponsored  bY  Dade  Radio  Club  of  Miami,  Inc. 


® 


•  PROGRAMS  &  ACTIVITIES  FOR  EVERYONE  «  200  +  EXHIBIT  BOOTHS  •  800  +  INDOOR  SWAP  TABLES 

•  TWO  ON-SITE  LICENSE  EXAM  SESSIONS  •  FIELD  CHECKING  FOR  DXCC  AND  CQ  AWARDS 

•  iNTRODUaiON  TO  AMATEUR  RADIO  DISPLAY  •  INTERNATIONAL  AMATEUR  RADIO  PRESENTATION 

•  FORUMS  ON  FCC  AMSAT,  ARRL,  OCWA,  DXPEDITtONS,  ANTENNAS,  PACKET,  TRAFFIC  ARES 
•  ALTERNATE  INTEREST  PROGRAMS  ON  CRAFTS,  PERSONAL  APPEARANCE,  HEALTH  &  NUTRITION 

ON-SITE  CAMPING  FOR  300  RVs  •  FREE  PARKING  FOR  15,000  VEHICLES 

RegfStration:  35.00  Advance  (deadlfne  Jan.  31st)  —  S7.00  Door 

Campsites:  3  days  (Fri.,  Sat,  Sun,)  S45.00,  4  days  (Thur.,  Fri.,  Sat,  Sun.)  560,00 

Sv^ap  Tables:  S25.00  each*  plus  res.  ticket  •  Power:  SI 0.00  per  user. 

•CALL  OR  FAX  FOR  SWAP  SPACE  AVAiLASlUTY  BEFORE  SENDING  IN  TABLE  RESERVATION. 

(Prices  quoted  for  tickets,  tables  &  camping  include  Fla,  &  Dade  Co.  tax) 

Headquarters  Hotel:  Miami  Airport  Marriott  ■  570,00  Single,  Double  +  Ta>^.  TeL  (305)649-5000  -  Speak  Only  to  Reservation 

Department  and  MUST  mention  "Tropical  Hamboree'"  to  get  special  rate.  Deadline  Jan.  20, 1995. 

Ahemate  Hotel:  Holiday  Inn  leieune  Center  *  S70.00  Singie,  Double  +  Tax 

(Complimentary  Drink  Coupon  upon  cbcck-rn)  -  TOLL  FREE  TEL:  1-800-428-9582. 

^ Speak  to  Resefvation  Dept.  and  mention  "Tropical  Hamboree/*  Deadline  Jan.  SOth 

TICKET,  CAMP,  TABLE  PAYMENTS  PAYABLE  TO:  DADE  RADIO  CLUB  OF  MIAMI,  INC 

Mail  to:  Evelyn  Gauzens,  W4WyR,  2780  N,W,  3  St.,  Miami,  PL  33T25-50S9 
BOOTH  &  TABLE  INQUIRIES  Call  305-642-4139  or  Fax:  3CS-642-1648 
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Number  10  on  your  Feedback  card 


The  CW  Operator's  Friend 

Simply  push  a  button  and  send  those  frequently-repeated 

CQs,  IDs  and  QTHs. 


by  Herbert  M.  Rosenthal  WV5Q 


I  read  "The  Morse  Messenger"  by  ScoU 
Edwards  KF7VS  (73  Amateur  Radio  To- 
day, June  1994,  page  46}  with  keen  interest* 
His  device  uses  a  PIC  chip  in  a  CW  message 
generator  for  foxhunts,  repeaters,  etc,  I 
thought  I  coutd  use  the  chip  in  an  add-on  to 
my  squeeze  key  and  MFJ  kcyer.  The  idea 
was  to  place  several  *1)uUons'*  in  close  prox- 
imity to  the  paddJes,  and  to  put  the  electron- 
ics inside  the  keyen  Then,  with  just  an  inch 
or  so  movement  from  the  paddles  to  the  but- 
tons, I  could  summon  up  a  CQ  or  '*OP  HR  IS 
HERB  HERB"  sequence  with  the  touch  of  a 
button.  This  adjunct  would  certainly  elimi- 
nate manual  sending  of  many  repeat  mes- 
sages. 

Well,  [  put  it  all  together,  and  ii  woflcs  just 
great!  Vd  like  to  share  this  with  all  die  CW 
ops.  Refer  to  ihe  original  article  as  you  read 
this.  Here  goes: 

It's  Simple! 

I  ordered  a  chip  from  Scort»  programmed 
with  my  call  and  sequences  for  DE.  CQ,  CQ 
DX,  QTH,  and  OP,  follow  ing  his  instructions 
to  count  spaces  and  to  limit  the  total  count  lo 
92  for  all  six  messages.  Figure  I  shows  my 
messages;  the  combination  of  highs/lows 
necessary  on  the  MO,  Ml,  and  M2  memory 
select  lines  remains  the  same  for  any  mes- 
sage. An  array  of  1N914  diodes  and  pull-up 
resistors  is  usaJ  to  make  each  of  die  six  but- 
tons select  the  proper  message:  this  takes  17 
diodes  and  diree  resistors.  They  are  mounted 


on  the  same  perfboard  that  holds  the  message 
buttons.  This  board  fits  mostly  under  the  key, 
and  the  bunons  stick  out  in  from,  very  close 
to  the  paddles,  three  on  each  side  of  the  pad- 
dles. Mount  the  board  to  the  key  as  you  wish; 
1  used  duct  tape.  The  speaker  (audio)  output 
and  tone-select  functions  ane  not  used. 

The  rest  of  the  electronics  is  mounted  on  a 
small  piece  of  perfboard,  with  a  socket  for 
the  PIC  chip.  Then  the  assembly  is  direct- 
wired  to  the  keyer,  wrapped  with  a  turn  or 
two  of  paper  to  prevent  shorts,  and  stuffed  in- 
side the  keyer  cabinet,  A  thin,  six-conductor 
shielded  cable  connects  to  the  perfboard  un- 
der the  keyer,  and  you're  up  and  running. 
Use  tiny  switches  that  take  Just  the  barest 
touch  to  operate— Digi- Key  has  such  switch- 
es; Radio  Shack  275-016  switches  will  work, 
but  they  are  not  really  smalL  Look  for  small 
sensitive  sw^itches.  Defunct  computer  mice 
are  a  good  source  for  switches  and  cable, 

A  diode  connected  to  each  switch  grounds 
a  common  R-C-R  circuit  to  give  a  negative- 
going  pulse  for  the  trigger  line.  Thus,  any 
key  depressed  selects  its  message  and  also 
triggers  the  start  of  the  message. 

The  XMTR  LED  is  mounted  on  the  keyer 
panel  as  a  "RUN*'  indicator,  and  serves  to  ^- 
vise  you  when  a  message  sequence  is  com- 
plete. 

Modification 

There  is  a  0,5-second  delay  programmed 
in  the  software  that  is  undesirable  for  this  ap- 


plication: it  takes  too  long  al  moderate  CW 
speed  for  the  message  to  begin.  I  reduced  this 
wait  lime  by  speeding  up  the  operating  fre- 
quency of  the  chip,  replacing  the  original  RC 
components  with  a  10  pF  capacitor  and  a 
l,50O  ohm  fixed  resistor  in  series  with  a  10k 
ohm  pot.  Of  course,  this  throws  the  original 
speeds  way  off,  but  with  the  new  pot  set  at 
zero  ohms,  and  the  three  speed  lines  pulled  to 
zero,  the  original  7  wpm  is  now  about  18 
wpm,  and  the  start  delay  is  abotJt  0,1  sec- 
ond— acceptable.  To  QRS,  increase  the  set- 
ling  of  the  pot;  this  does  increase  the  start  de- 
lay>  but  it*s  manageable. 

They  KEY  output  drives  an  invening  NPN 
transistor  lo  gi%"e  a  low-going  CW  sequence.  1 
wired  this  to  the  manual  key  input  of  the  MFJ 
kcyer  (pin  20  on  the  Curtis  8044ABM  chip). 
Others  may  use  this  transistor  to  operate  a 
reed  relay  as  shown;  the  contacts  are  then 
"clean"  and  may  be  used  for  positive  or  nega- 
tive keying,  or  connected  across  your  keyer*s 
output. 

Thai's  it.  The  lemptaiion  to  do  a  repeal  cir- 
cuit for  the  CQ  messages  was  strong,  but  1 
decided  against  this;  a  single  3x2  suffices, 

1  have  written  Scott,  suggesting  that  he  con- 
sider tc-doiug  the  PIC  program  for  the  bution 
function.  This  would  eliminaic  the  memory 
diodes,  the  turn-on  delay,  the  start  trigger,  the 
tone  and  speaker  leads,  providing  a  simple 
oneH:hip,  six-button  keyer.  Until  such  a  chip  is 
available,  you  can  do  it  "my  way,"  fl 

See  Figure  I  on  page  38 


hambrew 


FOR  AMATEUR  RADIO  DESIGNERS 
AND  BUILDERS    Quarterly 

$2a/yn 

-  HF  •  QRP*  UHF 

•  VHF  »  RcvR  *  XnTtrs 

*  QRO  •  Ants-  •  Prqecti 

BULD  ir-TMEm  DPEI1ATE  IT! 


•  HAMBREW  FaU  Festival  Content 

<  From  Kits  To  RF  Design  -  New  Products 

•  Free  CbssiSed  Ads  To  Smbscril^ers 

*  [design  Awards  For  Amateur  fiidklcrs 


$25/yr,  (Canada,  Mexico)  •  S35/yr.  (Inirl.) 

PO  Box  2«008>Lakewood,  CO  80226 
VISA'MC  only:  l-80ft-5-HAM  RIG 


h'^w  ^si  i^'mJ^W'i! 
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Com- 
ptele  logging,  offline  awards  tracking.  QSL 
martagemeip-t  facl%^  radio  in lerfacing^  gntenrta 
rotctf  cofitroh  dala  tsfmiriai  ior  atl  digital  modes, 
unequalQd  packet  spot;ir^,  conte^kig.  CW  k^y- 
or«  sound  card  support.  fu9  mou$e  si^ipon. 
customlsable  screens  ar>d  reports,  superb  doc 
un^ntaflon  and  tech  sjppctrt,  pr^yhna  p^apaga- 
tbn  chart rJmerf ace  to  caiibook  databases,  and 
much  more.  Spec^:  fBM  sassx,  4mb  RAM, 
hard  drive.  LQGic  4  DOS  S79,  Windows  S99 
LOGic  Jr  DOS  $39.  Windows  $49.  Fgre^n 
ShJppiTkO  extra,  vssa/rnc.  AJso 

avaiEabfe:  PDA  QSL  Roirte  Lift.  Radio  irttor- 
fftce  hardware.  Keysf  Interfax  hairdw«iro. 


i^trionil  Ciatibise  AppiicatlQni,  Dfiit  t»  tfllS 
JW-417-H99  *-S  M  Th,  8-flMii  Rl 
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BUSINESS  FOR  SALE 

OWNER  RETIRING 

This  small  manufacluring  busir>e&s  eslablisJied  in 
1956  has  shown  a  profit  every  year.  Can  be 
operated  with  Just  2  employees  or  partners.  Sales 
in  1993  $159,000.  Can  easily  be  doubled. 

Complete  manufacturing  facilities  from  design  lo 
finished  product.  Adapts  qtiickly  to  any  new 
product,  Replacement  cost  oJ  equipment  over 
$250,000.  Sale  price  of  business  $150.0D0 
includes  everything  except  2  story  frame  building 
wtik:h  (S  available  separately  for  only  Si 40.000. 

OPPORTUNITY  OF  A  OFETIME.  DOMT  MISS  OUT. 

Business  conlinues  to  operate.  Strong  growing 
nriarlcel  ^Ot  product  Hne  Call  Of  FAX  the  owner  any 
Tuesday.  Wednesday  or  Thursday  at:  718*468- 
2720. 
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MFJ 


rCW 


with  Perpetual  Memory" 

. . .  two  line  LCD  display . . .  includes  RFl  suppressed  keyboard  . . .  eight 
250  character  nonvolatile  message  memories . . .  150  character  type-ahead 
buffer . . .  iambic  keyer , , .  powerful  Morse  Code  Trainer . . . 


$ 


MFJ-452 

129 


95 


Includes  Keyboard! 

Send  effortless  CWas  soon  as  you 
turn  on  ihis  MFJ  Super  CW  Keyboard  -- 
there's  no  computer  to  boot  up,  no 
program  to  load  —just  start  typing. 

You  get  a  standalone  MFJ  CW 
Keyboard  that  includes  an  RFI 

IF 

suppressed  keyboard^  a  two  line  16 
character  LCD  display^  eight  250 
character  nonvolatile  message 
memories^  a  150  character  type-ahead 
buffer^  iambic  keyer^  plus  a  powerful 
Morse  Code  Trainer  and  much  more  for 
an  incredibly  low  $129.95! 

Big  150  CXvdV'dcii^T  type-ahead  Buffer 

Even  "hunt  and  peck"*  typiMs  can  send 
perfect  sounding  CW  because  a  large  150 
character  type-ahead  buffer  smoothes  out 
your  typing  and  gives  you  time  to  compose. 

MFJ  Perpetual  Memory™ 

Eight  250  character  message  memories 
let  you  store  often  used  n messages. 

MFJ's  unique  nonvolatile  Perpetual 
Memory'"*  saves  your  messages  and  settings 
up  to  20  years  without  power  or  batt<?ries. 

Unlike  short  term  memory,  you  won't 
lose  your  messages  and  settings  every  time 
you  turn  power  off. 

LCD  Display 

Only  MFJ  gives  you  an  easy-lo-read 
LCD  display  that  sinntlttineottsly  shows 
what  youVe  typing  in  on  one  line  and  what 
you're  sending  out  on  another  line. 

You  can  review  stored  messages. 
keyboard  settings  and  spot  typing  errors  that 
you  can  quickly  correct  by  backspacing. 

LCD  display  is  mounted  on  a  sloped 
front  panel  and  has  a  contrast  control. 

MFJ  AutoCommand"* 


commands  stored  within  a  message. 

For  example,  you  can  insert  pauses  and 
incremenling  serial  numbers,  play  messages 
continuously  or  call  other  messages. 

Includes  RFI  Suppressed  Keyboard 

Kt'\  board  inc hided  --  vou  won't  have  to 
supply  your  own  keyboard. 

It  has  excellent  RFI  suppression  -  it 
won't  lockup  or  send  characters  you  don't 
want  because  of  RF  and  you  won't  hear 
digital  hash  in  your  receiver. 

SingleTouch^'  Function  Keys 

ISo  complex  keystrokes!  MFJ's 
S'mgleToiich'"  function  keys  make  it  simple 
to  store  and  recall  messages,  set  speed, 
weight  and  tone,  setup  serial  numbering, 
turn  on/off  transmitter  tune,  keying  and 
handkey  mode. 

Proslgns 

Commonty  used  prosigns  are  assigned 
keys  for  easy  use*  You  can  also  create  any 
prosign  by  pressing  Alt  and  any  characters. 

Full  Featured  iambic  Key  er 

For  fast  break-in,  plug  in  an  iambic 
paddle  and  use  it  as  'd  full  featured  keyer 

You  can  pause  your  playing  buffer  or 
message,  insen  your  comments  with  your 
paddle  and  then  resume  playing. 

Powerful  Morse  Code  Trainer 

You  can  practice  or  teach  Morse  code  in 
Famsworth  or  normal  mode. 

Select  letters,  numbers,  punctuations  or 
prosigns  or  any  combination  for  practice. 
Use  standard  5,  random  1  to  8  character 


groups  or  select  specific  six  character  sets. 
Plus  much  more 

Has  speaker,  sidetone,  volume  control 
and  jack  for  external  speaker  or  earphones. 

You  can  vary  speed  from  5  to  100  WPM, 
weight  from  5  to  95%,  sidetone  from  300  to 
330O  Hz  and  serial  number  from  0  to  9999, 

Has  buffer  and  memory  full  audible 
indicators.  Keys  solid  state  and  tube  rigs. 

ATlOl  compatible  keyboard  plugs  into 
compact  3  Vzx2V2x3V2  inch  interface.  Use  12 
VDC  or  1 10  VAC  with  MFJ- 131 2B,  SI 2.95. 

MFJ-452X,  $99.95,  same  as  MFJ-452 
without  keyboard. 

Free  Instnictioii  Moimai 

Want  a  closer  look?  Write  or  call 

toll-free  800-647-1800  for  ^free  manual. 

MFJ  CW  Kevboard 


MFJ  AutoCommaud'"  lets  you  execute 

The  world's  most  powerful  CW  Keyboard 

V/^ut  the  world's  nwsi        MFJ-498 
poweffifl  CW  keyboard       g^  "TASS         'I  ^  % 
with  all  the  features  of  the     1  /  5f  *    -    *  5 

MFJ'452  Super  CW  Includes 


ill  r^n  I 


MFJ-45t        Don't  need  an  LCD  display  or 
99      Morse  Code  Trainer  but  want  all 
Includes    the  features  of  the  MFJ-452 
^^y^^^'^'SuperCV^  Keyboard?  Choose  the 
MFJ-45  L  It  has  two  100  character  message 
memories  instead  of  eight  250  characters 
message  memories.  MFJ-451X,  S79*95^ 
same  as  MFJ-45 1  without  keyboard. 
3 '/2X  17^x372. 

MFJ  Iambic  Keyer  Paddle 

MFJ  Deluxe  Iambic  <  i^il« 

Paddle  feature  a  full *49 

range  of  adjustments 

in  tension  and  contact 

spacing,  self-adjusting 

nylim  and  stee!  needle  bearingsTcontact  points 

that  ahnost  never  need  cleaning,  precision 

machined  frame  and  non-skid  feel  on  heavy 

chrome  base.  For  all  eiectncjnic  CW  kevers. 


Keyboard,  32 K  of  lithium      Keyboard t    ^ 
buttery  backed  up  message  memory,  plus 
much,  much  more? 

Choose  the  MFJ-498  and  you'll  also 
get  •  .  ,  an  FCC  Fj^amSimNlator^th^i  sends  random  QSOs  exactly  like  FCC  exams  - 
when  you  can  copy  these  random  QSOs,  you're  ready  to  pass  your  exam  and  upgrade  .  -  . 
MFJ's  QSO  Simufator^'  simulates  on-the-air  contacts  -  answer  a  CQ,  call  a  station,  enjoy 
a  QSO  and  get  operating  experience  while  boosting  your  code  speed  .  •  .  MFJ's  new 
WordRecogmiion*^  mode  gives  you  hundreds  of  commonty  used  words  -  learn  to  copy 
entire  words  in  your  head  without  writing  it  down,  just  like  the  pros,  6y::x2'/2x6V4. 

MFJ's  exclusive  Anff/oi'^bV/'*^  speed  control  lets  you  customize  your  speed  range. 

MFJ-498X,  $159.95,  same  as  MFJ-498  without  keyboard, 

anctJE  as  on  reader  service  card 


Free  MFJ  Catalog 

Write  or  call  toll'tyee  .  .  .  800-647-1800 


Nearest  Dealer/Orders:  800-647-1800 

Technical  Help:  800-647-TECH  (8324) 

•  1  year  uncond\tmns^  guarantee  •  30  day  money  back 
guarantee  {less  s/h)  on  orders  from  MFJ  *  Free  cat  a  log 

MFJ  EMTERPRISES,  INC 

Box  494,  Miss.  State,  MS  39762 
(601)  323-5869;  S-4:30CST.  \fon  Fri 
FAXr  f60t )  323-655 1 :  Add  s/li 

MFJ . . ,  making  quality  affordable 

Pr^s  ^tkJ  sp&Dli^aiiQni  ayC^  ^  change  0  / W/  MFJ  ^uerpmti.  tnc. 
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2N2222A 
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KF7VS 


MSGO 

KEY 

MSG1 

XMTR 
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Vdd 

TRIG 
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0SC1 

SPOO 

SPD1 

GND 

SPD2 

TONEO  TONeH 

0SC2 

SPKR 

SPKR 
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CR18 
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2 

14 

3 
16 

13 
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IT 


Curtis  8044  ABM  keyer  pm 

#20  (manual  key  tnp  Jtj  or 

use  33  raiay  dnver  (see 

470^    .-RUN- LED 
I — VW — W — 


3 


\ 


+5v    i 

— \jw^ 


lOk-SPEED- 


15000 


1, 


op 


r  1 


10 
18 


I 

UNUSED  PINS  J 

.^^^  .^^^  _ci^H  .^^^  t^^^  ^^^m  ^^^M 


RC  vak>es  chosen  to  minimize  0.5  sec 
turn-on  delay  by  speeding  up  clock. 
Speed  (SPO)  is  set  to  min  (7wpm). 
The  SPEED  poi  at  min  fl  gives 
about  20  wpfn,  and  startup  delay 
Is  ngw  be^ow  0.1  sec. 


trigger  from 
any  key. 


Fleid  relay 
RS  275-232 


keying 


2222A 


See  above 


r 


+5v 


1N400T 


Neeciedfor  alt  messages: 
Message     MO      M1       M2 


Number    Pin  6 


Pin  7  Pin  8 


0 
1 
2 
3 

4 
5 


0 
1 

0 

1 

0 

1 


0 
0 

1 

1 

0 


0 
D 
0 

0 

T 
1 


Message  Texts  tor  WV5Q 
programmed  in  software 
{Letter  and  Space  Count  total  =  91) 


470p 


WV5Q  (4) 
DE  WV5Q  (7) 

CQ  CO  CQ  DE  WV5Q  WV5Q  (21) 
CQ  DX  CQ  DX  CQ  DX  DE 
WV5QWV5Q  (30) 
QTHHRNMALBQNM  <17) 
OP  HERB  HERB  (121 


Diode  at  each  0  above  ^  1 1 .  plus  6  to  trIOQer  input  =  17 


+8-20v 


-20v     ^  [7g 

.33  Mf     I 


78L05 


out      In 
gnd 


cut 


T 


.+5v  all 


10  Mf 


Figure  L  KF7VS  Morse  Messenger  as  PIC  Button  Keyen  Adapted  by  Herbert  M.  Rosenihal  WV':>Q,  1994. 


ARE  YOU  BUILDING  A 


Ct-im\l& 


Packet  Network? 


ANS  has  the  har<t-to-find  parts  that  make  building  a] 
Packet  NtBtwork  aa9>^  Using  onjtnairv  Packet  TNCs  with 
neiv^ar^  software  installed,  you  too  can  exparxl  ^^  ^xi^ting 

neTwOric,  Or  &far1  vour  own? 

iitir   \tTRIX 

la  «iA  TNCj  W- 
foSm  »  fom  a 

lkD<k  ti  uics  D^ 

'^f    L-iinntclofi. 

L-^fakv  daJ  wniU  wiihfiikTThcN'ET  nr  RGSB  nctivcifiinf  s£!illwHe  Cti^lae  L 
i24.^*  S39.*^  isjtmhJftl  ^kita  pirrt  ^^r  E>RS1  nr  MHJ.  53  M  each  -  ipfdf> 

Oth&t  usefui products  for  network  buHders  inciude: 

ppwff  Siip{il\  for  (br  TEKK  T>^^l  Uata  Hadiof.  with  I7JC  dpuNk;  {SI  !*  W 
to,  $34.95  £!i»fmbkJj,  WirrM-ad^  «i  ^•Jjp<ctj;inincj;l»TNC*ti>K<hCT  itver 
wiiT VTd  ll-'C  Mrtdcm  DiEr4it>n.T  -n  ..:■  S :; :  ^^i  6  )  | ^.9:^  km >,  T^C In  RHtM 
Cabkf  l<;tJKttni  3t  II  .99  kii^  f7.99  hscsiMkI);  RS-19Z  HmcwH  Ttin« 
pieiT«i£x  frnittstfer-bjiKd  inilhsltwn  frpm  Incktnf  »  a  HkNET  Miini 
(114  95  hut  boHl.  139.91  tk  14495  aticrobia],  OplkHal  cue  |12  9!*}; 
Pdpwt  DliiiHimtaB  B^atd,  ewy^ac*  Atcn  vrcitEtiT  \2  vtAi  pawa  dntnbmkin 
iUi  95  kir.  124  95  a&i£m))skiJ).NerwaFtliiESanwafE.I>iH'iinwtTl44tiah  ii^:! 
EFfcO^li,  too! 

PLEASE  WRITE  FOR  OUR  FREE  CATALOG 

To  onte',  send  checM  or  MO  (US  Funds)  add  13  S^H,  NJ 

address  add  €S!  tax    All  U£  Cfd«rs  !»hipp«d  ^-Day  sir* 

Your  Satisfaction  is  Fullv  Guarante-ed. 


Amateur  Networking  Supply 

Ptrat  Office  Box  219.  Montvate  New  Jersey  07645-0219 


ClHCLg  73  ON  R€AD£R  SERVICE  CARD 


O  A  tut  Amateur  Radio 
^^r\twl  Callsign  Database 

Find  Hams  quickly  and  easily  by  Callsign  or  by 
Name.  Search  for  a  specified  City,  Slal^e,  or  Zip 
Code.  Prrrrl  with  standard  or  cusl£>mized  output. 
Ideal  for  mailing  lists,  QSL's  etc.  NEW  FOR  'M. 
search  filters  ihat  allow  you  to  specify  FIRST  NAME, 
LICENSE  CLASS,  AGE,  ADDRESS,  or  GALL 
SUFFiX.  AREA,  OR  PREFIX. 

SAM  Option  Tfles  include  County  Croi&s  Reference, 

License  Expiration  Date,  Full  Date  of  6irth, 

Previous  Calls  and  Date  First  Licensed 

Requires  IBM  Compatible  PC,    17.5  MB  of  hard 
drive  space,  and  high^density  lloppv  drfve 

NOW  AVAJLASLE  ON  CDhROM 

Disk  Version  $39,95        CD-ROM       $39.9S 

5AA#  OPTIONS  57  50  each 

Shipping  an{j  Handling  S&  DO 


L 


RT  SYSTEMS,  tNC 

8207  STEPHANIE  DRIVE  HUMTSVULE  AL  36802 

l^aoO-723-6922  or  1-205-682-9292 

Visa.  MasterCard  or  Discover 


Direct  Digital  Synthesizer  Kits 

DDS'3  SI 49  kit.  $209  assembled. 

•  2  Hz  to  12  MHz.  2  Hz  steps.  Sine  and  TTL. 

•  Dip  switcii  or  parailei  bus  conlrolled. 

•  3"x4'  PWB.  Requires  W-5  VDC. 

•  5ppfn  internal  crystal  oscillator 

BDS3  PC.  S249  kit,  $399  assembled. 

•  8  bit  PC  bus  version  o1  DDS-3. 

•  Sine  output  to +20dBm  into  50  fl. 

•  0-70  dB  step  attenuator  added. 

•  Provision  for  external  clock  added, 

•  V-Basic  and  C  software  w/sources. 

DDS-1Q  S89  kit  only 

•  1  Hz  to  524  kHz,  in  1  Hz  steps,  sine  only, 
•4'x5"  PWB.  Requires  +/-5  VOC, 

•  Dip  switch  controll  of  discrete  DDS. 

Call,  Write,  FAX  or  e-mail  for  catalog 

Novatech  Instruments,  Inc. 

1530  Eastlake  Avenue  East.  Suite  303 

Seattle,  WA.   98102 

206  328-6902  FAX  206  328-6904 

e-mail  novatech@eskimo.com 
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Over  9,000  Ham  Operator  Items  -  and  Ross  has  mem  all  of  his  fingertips 


i;. 


r^ 


For  over  40  years  Ross  }m$ 
provided  the  loivest  prices  on  all 

the  current  models  of  Ham 

equipment  plus  keeping  track  of 

some  of  the  classics  and  hard  to 

find  equipment. 


This  huge  invcntonf  combined 

with  Ross '  experience  and 

knowledge  of  electronics  makes 

huifingfram  Ross  Distributing 

an  interesting,  educational  and 

profiiable  experience. 


Call  Ross  today  and  see  wlmt  'b 
neiv,  his  loio,  loiv  prices  and 

quick  delivenf.  If  you  are  looking 
for  one  of  the  hard  to  find " 

items  give  us  a  call  today.  Stocks 
are  really,  really  limited^ 

We  are  good  and 
you  11  appreciate  it. 


W  YAESU 


FT-416 

2-M  HAND  HELD 
PAGING  TRANSCEIVER 


•  Compact  FM 

•  Dual-microprocessor 

•  Sculptured  gray-colored 
case 
Side-mounted  PTT 

•  Tapered  top  pannel  control 
knobs 

•  Non-slip  operation 


Only 


^^25  5 


All  Orders 
Promptly 
Shipped 

FOB  Preston,  Idaho 


SUPER  BUYS  ON  SUPER  GIFTS 


RVAFTtlR $290 

RYAFT2200H $360 

RYAR2500U $345 

RYAFT2625 -.$247 

RYAFT26X27 $264 

RYAFT33R $290 

RYAFT311RM $369 

RYAFT411E17 $300 

RYAFT41525 $324 

RYAR41625B $255 

RYArT416G25B...S320 

RYAFT470.. $370 

RYAFT5100B8 $630 


aYAFT53025B $488 

RYAFT703R^ $259 

RYAFT73622 $296 

RYAn736R $1,769 

ftYAFT73RTT $240 

RYAFT770RH $350 

RYAn780fl $600 

RYAFT811 $300 

RYAFTB90AT.,..  $1,295 
RYAR900AT....  $1,332 

RYAFraOO $2,040 

RYAFTC10450 $350 

WJT,  ;HtSE  fWHAflE  SiMCT  TO  WAJWf 


You  Want  It 

We've 
Got 


and  at 

Lower 
Prices 


Kathy 


Watch  For  Our  Monthly  Goodie  From  The  Candy  Store 


RDC 


2 


Ross  Distributing  Company 

P.O.  Box  234,  78  South  State  Street,  Preston,  Idaho  83263 
Telephone  (208)  852-0830.  "'"'"i^rrC"'"' 
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NumbsT  11  on  your  Feedback  card 


Polarity  Protection  Plus 

Don't  take  a  chance  of  smoking  your  next  project! 


by  Frank  Kamp  K5DKZ 


Any  project  ihat  is  designed  to  run  off 
batteries  or  an  external  supply  needs 
reverse  polarity  protection.  For  applications 
requiring  current  levels  under  one  amp,  a 
simple  silicon  diode  in  series  with  Ihe  posi- 
tive power  supply  lead  prevents  damage 
should  the  supply  leads  be  reversed.  Ai 
higher  current  levels,  a  diode  across  the 
supply  terminals  can  cause  an  in-line  fuse 
to  open  under  reverse  polarity  conditions. 
Both  methods  protect  the  load  from  dam- 
age but  do  little  to  prevent  frustration  for 
the  careless  uset. 


In  the  case  of  the  series-connected  diode, 
reversing  the  power  leads  will  prevent  the 
circuit  from  drawing  currenL  The  resuhing 
Operational  failure  can  be  easily  corrected 
by  reversing  the  power  supply  leads.  Un- 
fonunately,  there  are  a  multitude  of  other 
factors  that  can  lead  to  operational  failure. 
Most  probably »  the  user  did  not  reverse- 
connect  the  power  leads  intentionally.  Thai 
lack  of  intent  could  have  a  person  needless- 
ly searching  for  other  causes  of  failure  be- 
fore discovering  the  reverse  connection.  In- 
tentionally reverse-connecting  the  power 


input  to  non-functioning  electronics  devices 
is  not  a  well-accepted  troubleshooting  pro- 
cedure. What  we  really  need  here  is  a  polar- 
ity correction  circuit.  By  adding  three  addi- 
tional diodes  we  can  provide  a  polarity  cor- 
rection feature  ihai  has  inherent  polarity 
protection  and  does  not  result  in  undue 
frustration. 

Four  diodes  connected  in  a  simple  single- 
phase  bridge  circuit  will  steer  the  supply 
cuirent  to  the  correct  polarity  regardless  of 
the  input  polarity  to  the  bridge.  The  posi- 
tive output  of  the  bridge  is  connected  to  the 


eaal» 


Periphex  Power  Packs  for  Longer  QSO  Time 

Tiflacanmts  [or  re^ilar  ptice 


fhm  Sw  mmiifaitm, 
Bii}'  tlie  hitte!}' fkk'k  (rom  Pmpiiex— 
wb&e  Ixitt^m  tw  mtr  otik  business! 


BP-85S  ICOM  12v  SOOma      $  76.00 


FNB-27  VAESl  I2v  600ma  S60.00 


EBP-22SALINC0  12v8(M)ma   $65.00 


PB-14SkL\\V(H}D  12v400iiia$  60.00 


■  One  Ytar  Warranty 

■  Matched  cell  construction 

■  Case  re-build  service 

■  Long  Me,  extended  c^Krating  dme 

Add  UW  Shipf ing  ^  HandOng  for  fim  batteiy. 
S  LOO  for  each  add!  baltwy  -  US.  only 
NtA  residents  add  5%  to 


.iriiPCMIIPHGK  iflC 

the  only  thing  low  about  our  charge  is  the  cost.. 

1-800^34*132 


Periphex,  Inc.  •  300  Centre  Street  •  Holbrook,  MA  02343  •  (617)  767SS16  •  (617)  767-4S99 


CIRCLE  6S  DM  READER  SERVICtCARD 


Isn't  Your  Radio  Worth  The  Investment? 

Protect  It  With 


THE  PACK-IT 

f HOM  TBANSEL  lECmOLOGES 

1mm. 


TECHmLOGIES 


Protect  your  HT's,  Cellular 
Phon€6,  Pagers,  and  any  other  devices  y^^ 
carry  that  may  be  subject  to  damage. 

The  PACK-IT  is  made  of  1/4"  neoprene 
material  vvhich  Is  safety  belt  6ewr>  to  the 
nyfon  prolective  backing.  The  PACK-IT 
doesn't  frey  like  many  other  materials  and 
is  safe  to  wash  whenever  needed. 

The  strap  and  2"  bellloop  Is  made  from 
commercial  grade  webbing  and  is  secured 
in  the  front  with  a  Veicfo  hook  and  loop 
assembly. 

The  PACK^IT  doesn't  wear  the  radio  like 
leather  and  protects  the  radio  from  the 
small  falls  which  occurs  in  everyday 
usage.  The  neoprene  material  is  a  cushion 
material  which  not  only  covers  the  radio 
but  also  protects  H.  Various  sizes 
available  so  call  for  the  size  to  fit  your 
need. 

Made  In  The  USA" 

$15.95+S3.O0S&H 

1  (800)  82M321 

Dealers  Welcome 


CmCLE  1 1  ON  flEAOER  SEHVICE  CARD 


40  73  Amateur  Radio  Today  December,  1994 


positive  input  of  the  circuit.  The  negative 
output  of  the  bridge  is  connected  to  the 
negaiive  input  of  the  circuiL  Now,  power  of 
either  polarity  can  be  applied  to  the  AC  ter- 
minals of  the  bridge  and  ihe  load  will  still 
receive  properly  polarized  supply  current 

This  trick  is  not  without  some  minor 
drawbacks.  The  most  significant  drawback 
is  the  additional  voltage  drop  across  the  ex- 
tra diodes.  In  the  case  of  silicon  diodes, 
you  will  experience  a  L4  volt  drop  be- 
tween the  input  and  output  of  the  bridge,  A 
power  dissipation  concern  becomes  a  prob- 
lem when  load  currents  in  excess  of  a  few 
amps  are  required.  A  2  amp  load  will  dissi- 
pate almost  3  watts  in  the  diodes. 

The  usefulness  of  this  method  far  out- 
weighs its  drawbacks  when  we  apply  it  to 
low-current  devices  that  have  their  own 
voltage  regulation.  If  we  add  a  large-value 

filter  capacitor  across  the  out- 

put  of  the  bridge,  we  end  up 
with  a  device  dtat  can  have  a 
large  range  of  power  sources. 
Either  AC  or  DC  wall  bug- 
style  supplies  could  be  em- 
ployed  and   we   would   no     ^^^~^ 
longer  have  to  won7  about  the 
polarity  of  the  DC  supplies.  We  can  tiow 
use  any  source  of  AC  or  DC  for  input  to 
the  bridge^  assuming  its  supply  voltage  is 


VI 


V2 


Always   Plus 


CIRCUIT    BEING 


PDWERED 


Figure  I.  Vl:  Any  polarity  DC  voltage  I  or  2  volts  greater  than  that  required  at  V2.  The  cur- 
rent rating  must  be  stijSficientfor  the  circuit  being  powered. 


large  enough  to  overcome  the  L4-volt  drop 
through  the  bridge  and  the  possible  3-volt 
drop  through  any  regulators  in  the  load. 
This  generally  means  that  a  wall  bug-style 


^^The  usefulness  of  this  method  far  outweighs 
lis  drawbacks  when  we  apply  it  to  low-current 
devices  that  have  their  own  voltage  regulation. 


supply  with  a  minimum  of  9  volts  will  be 
required  for  a  5-voh  circuit.  A  1 2- volt  cir- 
cuit will  need  a  1 6- volt  supply.  If  the  cir- 


cuit uses  devices  that  operate  over  a  Im^ 
voltage  range,  like  CMOS  devices*  regula- 
tion might  not  be  required  at  all.  In  such  an 
application,  power  sources  with  voltages 
^^^^^^^    ranging  from  5  to  16  volts 

AC  or  DC  could  be  em- 
ployed. 

So  now  we  have  polarity 
protection,  polarity  correc- 
tion*  and  the  versatility  of 
'  "      '        ■    using  a  large  range  of  as- 
sorted AC  or  DC  power 
supplies.  I  figure  that  is  a  lot  of  perfor- 
mance for  the  cost  of  three  additional 
diodes. 


ff 
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AntennasWest  TigerTail? 

For  dB's per  dollar,  it  beats  an  amplifier,  atid 

works  on  receive  also.  What  more  could  you  ask? 


Lou  Ann  Keough.  KB6HP 

When  Aniennas  West 
sent  in  a  liny  (1/3  ozO  object 
that  made  claim  to  improving 
signals  on  2  meter  handhelds, 
1  look  it  home  to  try  it. 

Gayle  Shumim,  KD6CJ» 
lives  about  seven  miles  away 
and,  using  her  Yaesu  FT 
480R  and  roof  mounted  verti- 
cal, kept  record  of  her  receiv- 
er's meter  readings.  Marking 
my  desk  so  the  handheld 
would  be  in  exactly  the  same 
location,  we  did  ihc  standard 
ham  radio  "Here's  antenna 
one,  here's  anienna  two'*  rou- 
tine. 

Since  the  TigerTail  is  in 
effect  a  counterpoise  (or  the 
missing  half  of  the  dipole),  I 
expected  some  improvement 
in  signal  su^ength,  but  the  re- 
sults were  far  better  than  I 
anticipated 

Without  TigerTail  when  I 
transmitted  on  low  power 
(1 W).  Gayle  recorded  an  S-3 
signal  with  IS  percent  white 
noise.  With  TigerTail,  the 
reading  was  S-7,  and  fuJl 


quieting. 

On  high  power  (2,5W) 
the  meter  displayed  an  S-5 
with  a  small  precentage  of 
noise.  On  high  power  with 
the  TigerTail  the  reading 
jumped  to  S-9. 

With  TigerTail  I  did  bet* 
ler  on  low  power  than  on 
high  power  wiiout  it.  That 
saves  my  battery  pack.  Be- 
sides, the  improvement  in  re- 
ceiving Gayle' s  signal  was 
excellent.  So  there  you  have 
il.  A  complelely  subjective, 
non-scieniific  repon. 

If  you  backpack,  are  in* 
volved  in  search  and  rescue 
or  help  out  on  public  service 
events,  this  little  device 
could  prove  invaluable. 

The  TigerTail  is  small, 
neat,  tidy,  relatively  inexpen- 
sive ($7.95),  and  does  noth- 
ing but  sit  there  and  work. 
For  dB*s  per  dollar,  it  beats 
an  amplifier,  and  works  on 
receive  also. 

What  more  could  you 


-condensed from  WarldRadio 


I  I  Yes,  I  want  to  increase  range  and  save  my  batteries,  \ 
Send  my  TigerTail.  (  1  for  $7.95,  2  for  $15,  3  for  $21)      1 

Send  my  Pico-J.  (2m=$  19.95,  Dualband  2m/70cm=S26) ' 

Send  a  combo.  (PJ  2  +  TTail=$26,  PJ  Dual  +  TTail=$32) 


Name. 

Call  ^ 
Street. 

City. 


Phone 


.Apt. 


State Zip. 


AntennasWest     InfoPak    order  Hotlme 

Box  50062 A  Provo VT  84605  SI  800  926  7373 


^J 
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Numbor  12  on  your  FmdbMckcMfd 


DTMF  Computer  Interface 

Harness  the  power  of  your  PC  to  operate  DTMF  tone  controls. 


by  Richard  Taylor  K7CAH 


The  Capitol  Peak  Repeater  Group  oper- 
ates five  repeaters  on  Capitol  Peak, 
near  Olympia,  Washington.  Three  of  the 
repeaters  are  linking  repeaters  for  ihL^  Ever- 
green Intenie  system.  One  repeater  is  on 
145,47  and  one  is  a  redundant  repeater  that 
can  be  switched  in  or  out  of  the  system. 
The  entire  configuration  is  controlled  by 
two  microprocessor-based  controllers  with 
progranunabte  speech,  voltage  and  temper- 
ature sensors,  an  autopatch,  and  weather 
receivers. 

There  are  over  600  user  and  control 
codes  involved  in  the  setup  and  operation 


of  the  two  controllers.  This  docs  not  in- 
clude the  speech  or  macro  progranmiing.  A 
hard  reset  of  the  system  involves  the  long 
and  tedious  job  of  reprogramming.  Also, 
changing  system  configurations  requires 
inputting  several  long  strings  of  digits,  one 
at  a  lime.  A  faster  means  of  programming 
the  repeaters  was  clearly  needed. 

The  following  computer  interface 
evolved  out  of  this  need.  It  is  a  small,  easi- 
ly-buih  unit  that  interfaces  an  IBM-com- 
patible computer  with  the  mike  input  of  the 
transceiver  U  generates  all  16  DTMF  tones 
that  are  inputted  from  the  computer  key- 


board. With  a  little  modification  it  can  also 
be  used  through  tetephone  lines. 

The  interface  was  designed  around  the 
SK22859  tone-generator  chip.  This  chip  is 
used  primarily  as  a  replacement  for  the 
tone  generators  in  telephone  Touch-Tone 
imds  and  is  readily  available,  ft  is  also  ca- 
pable of  generating  all  16  DTMF  tones  and 
uses  an  easily-available  3.58  MHz  TV  type 
crystal  in  its  oscillator  circuiL  The  chip  is  a 
low-voltage  (3  volts)  low-currem  device, 
which  makes  it  ideaE  to  use  with  a  laptop 
computer  both  in  the  field  and  at  home. 
The  interface  connects  to  the  computer  via 
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AMATEUR  TELEVISION 


SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Spacenet  2  transponder  9  or  weather  radar  during  signifi* 
cant  storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  501  in  the  94-95 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-4G 
ATV  420-450  MHz  downconveters,  add  any  TV  set  to  ch  2, 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  for  the  400,  900  and  1 200  MHz 
bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  after  you  call 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


(818)  447*4565  m-t  Bam-SaOpm  pst, 

{  RC.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91007 
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computer  pri;iter 
port  is  used.  This 
port  is  easily  pro- 
grammable in  BA- 
SIC and  is  readily 


accessible  without  any  modification  to  the 
computer.  The  portion  of  ihis  port  thai  we 
are  mainly  interested  in  is  the  eight  **Data" 
lines  and  the  "Strobe"  line.  The  Strobe  line 
is  used  to  key  the  mike  PTT,  Each  of  the 


Photo  A.  An  early  protorype  of  tlie  DTMF  Computer  Interface  built 
on  perfboard. 


Fhofo  B.  The  DTMF  Computer  Intetface  looks  incompicuoits  in  its 
own  little  box. 


the  parallel  primer  port.  This  port  can  be 
programmed  for  both  input  or  output,  and 
is  probably  one  of  the  easiest  p<>rts  to  use 
to  connect  outside  devices  to  the  com- 
puien 

Operation 

The  standard  DTMF  (Dual-Tone  Multi- 
ple-Frequency} keypad  is  arranged  in 
rows  and  columns  (see  Figure  1),  Each 
row  and  each  column  has  a  single  fre- 
quency tone  associated  with  it-  By  con- 
necting a  row  and  a  column  together,  two 
tones  are  generated  and  combined  to  pro- 
duce a  sLindnrd  dual  tone  associated  with 
a  particular  digit  or  letter  (A,  B,  C,  D),  To 
produce  the  dual  lone  for  the  digit  3,  row 
1  is  connected  to  column  3.  This  produces 
and  combines  the  tones  of  697  Hz  and 
1477  Hz,  representing  the  digit  3.  Tone 
generating  and  combining  is  done  within 
the  SK22859  IC  By  grounding  both  a  row 
and  a  column  on  the  IC,  the  proper  tone  is 
produced.  Output  is  audio,  sufficient  to 
drive  a  small  speaker 

Instead  of  the  DTMF  keypad,  the 
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Sell  your  products  in  73  Amateur  Radio  Today. 
Call  Dan  Harper  at  800-274-7373* 


POWEE 
POCKET 


12V^,0  Amp  Hour^  of  dependable 
power,  in  a  convenfent  soft  case. 
Simpky  insert  the  cigarette  adapter 
plug  normally  used  in  your  car's 
lighter  to  instead  ptyg  into  ttie 
POWER  POCKET.  Tlie  POWER 

POCKET  provides  tiours  of  extended  talk  time,  up  to  6  times 

longer  than  standard  battery  packs! 

'  Emergencies  -  Specsl  Events  -  Search  &  Rescue  -  HMn§  - 
Cycling  -  Hamf  ests  -  Retd  Day  -  Etc. 

Compact  slim  design  that  3s  l^ht  weight, 
only  30  ozs.,  with  a  beEt  loop  and  shoulder 
strap  included. 

110V  Wafl  Cnanger  included.  Charge  r^e: 
&-8  hours  tram  complete  disch^gs- 
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Figure  i,  DTMF  keypad. 


data  lines  is  either  oo  or  off  (-1-5  volis  or  0), 
depending  on  the  binary  number  associated 
with  all  eight  data  lines  (sec  Figure  2).  Pos- 
sible combinations  of  25S  numbers  are 
available;  however,  only  16  numbers  are 
used  for  our  interface.  The  combination  of 
four  rows  and  four  columns  on  a  DTMF 
pad  and  eight  data  lines  works  out  well.  All 
we  need  to  do  is  assign  each  data  line  to 
act  like  a  row  or  column  on  a  DTMF  key- 
pad. We  then  program  the  computer  to  out- 
put the  correct  binary  number  to  the  printer 
data  lines  that  represent  the  decimal  digit 
entered  at  the  keyboard.  The  binary  output 
from  the  printer  pon  (+5  volts  or  0)  is  sent 
to  the  IC  keying  transistors.  The  keying 
transistors  ground  either  a  row  or  column 
line  on  the  IC.  At  the  same  time,  the  Strobe 
line  is  keyed  on.  This  in  turn  keys 
(grounds)  the  transceiver  PTT  line  and 
sends  the  appropriate  tone  out  over  the  air. 
As  is  usually  the  case^  there  is  always 
something  thai  makes  a  simple  project  just 
a  little  more  difficult.  However,  in  this  case 
it  is  just  a  minor  irritation.  Not  all  comput- 
ers use  the  same  port  assignment  to  access 
the  printer  port,  LPTl  and  LPT2  are  used 
to  designate  the  printer  ports.  LPTl  should 
have  an  address  assignment  of  decimal  956 
or  888  and  LPT2  of  632.  The  strobe  line 
address  will  be  either  890,  958,  or  634.  So 
far,  !  haven*l  found  any  computers  that  do 
not  use  at  least  one  of  the  above  port  ad- 
dress assignments.  However,  if  you  have 
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trouble  running 

the  program,  con- 
sult your  comput- 
er manual  and 
make  sure  at  least 
one  of  the  printer 

pon  assignments  matches  one  of  the  above. 
In  the  program  listing,  the  primer  port  u^d 
is  LPTl,  with  a  port  assignment  of  888  and 
strobe  assignment  of  890  (C=888:W=S90). 
If  the  program  will  not  operate,  change  C 
and  W, 

Construction 

Parts  placement  is  not  critical.  1  used  Ra- 
dio Shack  perfboard  for  component  mount- 
ing on  the  prototype  shown  in  Photo  A. 
You  can  also  use  a  drilled  and  etched  PC 
board,  like  the  one  pictured  in  Figure  5.  All 
the  switching  transistors  are  2N2222,  al- 
though any  general-purpose  NPN  transistor 
should  work.  Parts  values  also  are  not  too 
critical.  However,  the  680  ohm  load  resis- 
tor (R5)  on  pin  16  of  the  IC  should  be  as 
close  as  possible.  The  SK22859  IC  is  static 
sensitive,  so  it  is  best  to  use  an  IC  socket 
and  install  the  IC  after  all  the  wiring  has 
been  completed. 

I  cut  a  six-fom  DB25  double-male  com- 
puter cable  in  half  to  obtain  the  plug  and 
cable  to  plug  into  the  printer  port.  Use  an 
ohmmeter  to  trace  out  the  pins  and  wire 
colors  for  the  data  and  strobe  lines.  A 
much  neater  installation  would  he  to  use  a 
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Figure  2.  Printer  port  data  output  lines. 


DB25  jack  mounted  to  the  project  box,  and 
use  a  separate  cable  to  connect  it  to  the 
computer. 

Most  transceivers  today  use  a  600  ohm 
microphone  impedance.  The  interface  au- 
dio can  be  wired  into  the  microphone  input 
along  with  the  station  mike  without  caus- 
ing any  loading.  If  you  have  a  high 
impedance  mike  input  on  your  radio,  you 
may  have  to  disconnect  ihe  station  mike 
while  using  the  interface. 

I  used  a  3  volt  wall -type  transformer 
power  supply  to  power  the  unit.  This  is  the 
type  used  to  power  small  battery-operated 
cassette  recorders  and  is  available  at  Radio 
Shack,  For  portable  operation,  two  AA  bat- 
teries in  series  work  just  fine.  However,  do 
not  put  more  than  5  volts  across  the  IC.  SI 
is  a  double-pole  single-throw  switch.  SI  A 
applies  power  to  the  circuit,  while  SIB 
connects  the  strobe  line.  The  interface 
should  be  turned  off  when  not  in  use  to 
prevent  inadvertent  transmitter  key-up 
when  the  computer  is  used  for  other  pro- 
grams. 

OperatiaQ 

The  program  listed  was  written  in  GW- 


Series  Mode 

Powerline  surge  protection 

#  EFrecnvE"  required  protection  for 
interconnected  or  networked  equipment 

#  Reliable-  non-sacrificial  design 

#  Safe- Uses  no  MOVs 

iiranl  winning  Series  Mode  lecttnology 

eltminates  the  destructive  energy  of  surge  voltage 
mil  surge  current! 

Dan  or  write  lor  ful  dttails  today.  As^  about  your  hsm 
operator/  dub  disoounl 
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SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satellites  in 
orbit  see 

Cap(i/re  §v&  bceai flaking  imager  of  The  Earth  for  fun  or 
pcDfi,  Zoom  rr  ^  ro  20X,  Send  J39  check  or  MO  (S45  air. 
SBO  overseas)  for  our  fAniastk  12  diskaue  sef  of 
prDfessional  quality  copyrighted  programs  {IBM  type)  that 
does  satefJite  tracking,  image  acquisition,  image  processing, 
3-D  projections  and  more.  Okect  reception  from  tfie 
sale II lies  gyaramg«d  worlctwide  without  3  sateJlFfe  desfi 
SchefnaT»<^  ir>clutted  for  tnterlac©.  For  FREE  inform atior 
tag-on  to  our  bulleiin  board  anytime  at:  (7 IB)  740  3911 . 
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Dept.  RF,  196-23  Jannaica  Ave. 
Hollis,  NY  11423    Tel. 7 18-468-2720 
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100  CLS 

IIQ   C=8S8:!IEM  DATA  LINE  ASSIGNMENT.  LPTl  83 B  OR  9 56  LPT2  B32 

120  W-89&:REM  STROBE  LINE  ASSIGNMENT-  UTTl  890  OE  958  LPT2  634 

130  PRINT: PRIST: PRINT 

140  PRINT  •INPUT  ONE  LINE  AT  A  TIME.  PRESS  ENTER  TO  SEND* 

150  PRINT  *PRESS  ENTER  ON  A  EMPTY  LINE  TO  QUIT* 

160  PRINTiPRINT: 

17C  LINE  INPUT  1$ 

190  IF  !$=••  THEN  END 

20D  GOT  CO:  R£K  SET  ALL  DATA  LINES  TO  Q 

210  OUT  W,12j  rem  KEY  TRANSMITTER 

220  FOR  n=l   TO  100: NEXT  H 

230  FOR  M=l  TO  LENIIS) 

240  A$^MIB$(I$,H/l):GOSUB  1020 

250  AS=*  • 

260  NEXT  M 

270  OUT  W/13j  REM  TURN  OFF  TRANSHTTER 

2B0  GOTO  170 

1020  REM  OUTPUT  ROUTINE 

1030  IF  A$='l'  THEN  OUT  C^l7:GOSaB  H90 

1040  IF  A$^»2»  THQ*  OUT  C*i3iGOSUB  1190 

THEN  OUT  C,20:GOSaB  1190 

THEN  OUT  C,33;G0SUB  1190 

THEN  OUT  G,34;G03UB  1190 

THEN  OUT  C,36iG0SUB  1190 
IF  A$^"7*  THEN  OUT  C,6S:GOSUB  1190 
1100  IF  A$^»8*  THEN  OUT  C.  6G:GOSUB  1190 
1110  IF  AS=*9'  THEN  OUT  C*68:G0SUB  1190 
1120  IP  A$=-0'  THEN  OUT  C,130:GOSUB  1190 
1130  IF  A$=***  THEN  OUT  C/X29:G0SUB  1190 
1140  IF  A$=*#*  THEN  OUT  C/132!GOS0B  1190 
1150  IF  A$:='A'  OR  A$-»a*  THEN  OUT  C,24:QOSUB  1190 
1160  IF  A$=-B'  OR  A$--b-  THEN  OUT  C,40:GOSUB  1190 
1170  IF  AS=»C*  OR  h$-*c'    THEN  CUT  C,72:GOSUB  1190 
1180  IF  A$=*D'  OR  A$  =  'd-  THEN  OUT  C.136;GOSUB  1190 
1190  FOR  T=l  TO  9O0:NEXT  T:REM   HOW  FAST  TONES  ARE  SENT 
1200  OUT  C,0;REM  SET  ALL  DATA  LINES  TO  0 
1210  RETURN 


lOSO  IF  A$-*3 


1060 

1070 
1080 
1090 


IF  A$=*4' 
IF  A$='5* 
IF  A$^*6* 


Figure  X 
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Figure  4.  Schmedc  diagram  for  the  DTMF  Computer  Imerface. 


What  is  DSP?  DSP  allows  the  "construction"  of 
various  filters  of  great  complexity  by  using 
computer  code.  This  allows  us  to  have  easy 
access  to  a  variety  of  filters,  each  perfectly 
0ptimi2@d  for  whatever  mode  we  are  operating. 
The  DSP  fl  has  been  designed  to  operate  in  10 
different  modes.  Four  filters  are  optimized  for 
reducing  interference  to  SSB  phone  signals  from 
CW.  heterodynes  and  random  noise  interference. 
Four  more  filters  operate  as  "brick-wall"  CW 
bandpass  filters.  The  remaining  two  filters  are 
designed  for  ref fable  recovery  of  RTTY  and  HF 
packet  radio  information  signals.  A  single  front 
panel  switch  selects  any  of  these  filters.  Easy 
hookup  to  rigs  speaker  jack. 

-  Trtfl  mGR  DSP  Utsth^  rrtOsf  pCptjipr  DSP  en  JKw  miM*rt — 

W9GR  DSP  Filter ., $299.95 

12V  DC  Power  Supply « $1U5 


SDP-600 


Make  and  receive  phone  calls  from  your  mobile 
rig  or  handie-talkie  with  your  own  personal 
autopalch.  Connection  is  easy  —  just  hook-up  to 
the  mike  and  speaker  jacks  on  your  base  station 
rig  arxJ  plug  into  the  phone  line!  Complete  control 
is  assured  through  touch -tone  access  codes  tlial 
you  set  and  change  at  will.  Long  distance  toll 
access  Es  controlled  by  special  code  that  you  sett 
preventing  fraudulent  usage.  All  programmable 
codes  and  set-ups  are  stored  in  special  non- 
volatile memory  immune  to  power  failures. 
Repeater  owners  use  the  SDP-600  as  well  for 
reliable  and  solid  repeater  autopatches.  Power 
required  is  12  votts  DC  at  lOO  MA.  Experience 
the  freedom  o(  owning  your  own  aulopatch.  on 
you  own  frequency,  to  use  when  and  as  you 
wish.  The  SDP-600  is  made  in  the  tJSA  and 
carries  a  one  year  warranty, 

SDP-600  Personal  Autopatch.  fuffy  wired S249.9S 

SDPA 12  volt  powersupply  unil „„.«, .$11.9$ 


l-Com  Transceiver  Control 
Computer  fnterf  ace 


$54.95 


The  pCom  Transceiver  Control  Computer 
Interface  is  functtonalty  Identical  to  the  Kenwood 
IF-232C.  Icom  CT-17,  Yaesu  FtF-232C,  Ten-Tec 
305  and  Heath  computer  interfaces.  It  will  work 
with  ali  radios  and  rig  control  software  which  use 
these  Interfaces. 

•  No  external  power  supply  is  necessary^  The 
|<ksm  TC  interfaces  reqiiire  very  little  power  for 
operation.This  power  is  obtained  <firectly  from 
trie  computer  COMM  port. 

•  Afl  electronics  are  enclosed  In  the  shielded 
DB-25  connector  hood.RPI  susceptlbiJity  and 
radiation  is  reduced. 

•  Fully  assembled  and  tested, 

•  Fully  Hardware  and  Software  Compatible. 
Wofks  with  ail  rig  conlroUed  software  — 
Free  shareware  disk  included! 


RAMSEY  ELECTRONICS,  INC 

T93  CANNING  PARKWAY  VICTOR  NV  14584 

ORDERS  CALL 
1 -800-446-2295 

ORDERS  ONLY 

TECH/OROER/INFO  (716>924-456(J  FAX{716)924-4SSS 
TERMS:  Snl^sfDclian  guarEintch«d    EMamlfiie  tor  l&days.  tt  nat 


3l#ased  folurn  m  orininal  Torrr  For  refund,  Add  54  95  tor  shipping, 
inndling  nnd  ifi^Ltranc^.  Far  forflilqn  ordf^rs  add  'PD^  fof  surfiic* 
miil  COO  [US-  only)  add  S£  00  cSfdofs  under  S?0  Jidd  £300  NY 
cf^^kdentE,  add  7%  «iln  ta*.  9&^ay  part*  warrAniy  pn  kit  part*,  t- 
year  partu  i.  tabor  warranty  on  wiTvd  unJlB. 

j*COM  *  793  CANNING  PKWV  •  VtCTOR.  NY  14554 
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by  FAR  CIRCUITS 
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Fi^uft  J.  Drilled  and  etched  PC  boards  are  availabiejor  $4  JO  plus  SJJO  S  &  H  per  order  Jrom  FAR  Circum,  I8N640  Field  Cl,  Dundee,  IL 
6011S. 


BASIC  and  should  run  on  any  computer 
using  DOS  2.0  or  greater.  Bring  up  BASIC 
on  your  computer,  then  type  in  and  save 
the  program.  Connect  the  interface  to  your 
computer  printer  port  and  the  radio  to  the 
interiface.  Run  the  program  and  input  sev- 
eral numbers.  When  the  ENTER  key  is 
pressed  on  the  computer^  the  radio  PTT 
should  light  and  DTMF  tones  should  be 
sent  out  over  the  air.  If  die  FIT  light  does 
not  light,  change  W  in  line  1 20  of  the  pro- 
gram. If  no  tones  are  outputted,  change  C 
in  line  1 10.  Once  the  program  and  interface 
are  up  and  running,  adjust  R2  to  obtain  3  to 
3.5  kHz  deviation.  This  will  be  the  point 


just  above  the  threshold  where  die;  tones 

will  access  your  repeater.  Too  much  audio 
will  cause  distonion  in  your  radio  and  will 
not  be  decoded  at  the  repeater 

Connecting  two  rows  to  ground  produces 
a  single  frequency  tone.  The  BASIC  com- 
mand "Out  C,48'*  (see  text  for  the  value  of 
C)  connects  Row  I  and  Row  2  to  ground, 
producing  a  single  cone.  This  can  be  useful 
for  producing  a  test  lone  or,  with  a  little 
programming,  to  send  your  call  in  CW. 

A  complete  program  with  data  storage 
and  documentation  is  available  on  5-1/4 
disk  for  $15  U.S.  from  the  author.  Write  to 
rae  at  613  N.  5th,  Tumwaier,  WA  98512 


Parts  List 

1 

Tone  generator,  RCA  SK22859 

or  CD22B59E 

10 

2 N 2222  transistors  or  equivalent 

1 

10k  ohm  variable  lesislof 

1 

lOOotim  resistor 

1 

680  otim  resistor 

10 

Ik  ohm  resistor 

B 

10k  ohm  resistor 

1 

470  |iF  capacitor 

1 

10  pf  capacitor 

1 

3,5795  MHz  TV  color  buret  crystal, 

ECG  359  or  equivalent 

1 

16-pin  IC  socket 

1 

Red  LEO 

1 

t>&25  ma^  computer  cable 

SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs  $26.95 


Bright  Neon  QSLs  that  jump  off  the  wall. 
Black  Ink  on  65#  Postcard  Slock  with  six 
Neon  colors  to  choose  from:  Neon  Blue, 
Neon  Purple.  Neon  Lemon,  Neon  Orange. 
Neon  Red,  and  Neon  Pink.  Printed  in  format 
shown,  state  outline  &  logo  incFuded  at  no 
e»ctra  charge.  (Please  indicate  if  you  want 
ARRL  Jogo  when  ordering). 

250  QSLs  $26.95 
500  QSU  S  30  95       1000  QSLs  $  ZSM 

plus  S3. 95  shipping  U.S. 

Ham  It  up  with  all  six  Neon  colors,  order 
the  Rainbow  Box  for  only  $4.00  more. 
You'll  be  hard  pressed  to  beat  the  price 
while  creating  such  STAND  OUT  qualf^. 


p^i^BtyCiMntrt 


iNSOKK 


ctmv^mHtQ  ^HKttlA  (H0Q  FUN^Arr 

piAfiib 

MlV 

uvc 

TWRT 

uQDV 

nar 

Send  your  check  of  money  order  along  wHfi 

(Printed  or  Typed)  Name.  Addness,  fmctudiRg 

Countyj,  Call  Uettere  and    Color  of  Stock 

jQ.  ae&W  Printing 

803  M.  Front  Sireet 

MdHenry,  IL  60050 

Ct^om  job  or  Dffferent  Stock,  No  ProblftWl, 
Call:  (315)  3B5-6005 


^Backpack  Solar? 

10  watt  DcseitSionii  panel  b 

size  flf  Ojxn  75  ougazmc  wcigfa 

1  lb.  and  dcli^^r&  60nmA  for  I2v 

cbaipng  Or  direct  opcrslion.  Tough, 

Solid,  wiih  rtojJtL^s  lo  hrtuk.  Sci 

nigged  Urk:Ee  ^^m  ustid  ihi^  ibr 

spoUcT  communicjliafis  ind  porLabke 

rcpcjien  [□  Desert  Slonn. 

Readv  la  use  S169.  Add  SS  SSlH  Jnia  SI. 


>, 


AntcnFmslVest 
Box  50062  Pmvo  UT  84605 


Order  Hoi  Line 
801  .n.^S-i2i 


ORCLE  340  ON  READER  SERVICE  CARP 


CW.  WOLFE  COMMUNICATIONS,  INC. 


ificir  HELP  US  OUT  SALE  •iir^ 

We're  overstocked  which  means  BIG  savings  on 
all  our  overstocked  invenlory  —  radios,  reeds, 
elemeris^  base  cards- 

|gsi:;;Si;ly^■;.K«K^*w<*K■^;■;■^^^^;■WK■:■:■'«w«^ 

WE  eUVp  SELL  &  TRADE  ALL  BRANDS  OF 
2-WAY  RADIOS  &  ACCESSORIES 

C&H  Or  wute  tor  Our  Curr&^t  Sy&^ 

40e-252-9220  Fax  406-252-9617 

11l3Ceniral,  Bi(ling$,  WT  $9102 
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Ham  help 


Number  13  on  your  Feadback  canl 


We  aiB  fisppy  to  provide  Ham  Help  th- 
ings free  on  a  space  akfattat^ie  basts.  To 
make  our  job  easier  and  to  msurB  that 
your  listing  is  correct,  please  type  or 
print  youf  request  clearly,  doubfm 
^)aced,  anafui(8l/2'Mlt')  sheet  of 
paper  Please  indicate  if  it  is  forpubiica-^ 
tion.  Use  upper-  and  iower-case  fetters 
where  approfxiate.  Also,  print  numbers 
carefutfy—a  f ,  for  exampfe,  can  be  mis- 
read  as  the  letters  t  or  i,  or  even  the 
number  7  Specif  tea  tly  mention  that 
your  message  is  for  the  Ham  Help  Col- 
umn. Please  remember  to  acHnowiedge 
responses  to  your  requests.  Thank  you 
Ux  your  cooperation. 


I  need  me  man^afs  for  (A)  JOHNSON 
vrKrNG  Ranger  Type  #249-161  SN 
#62917;  (B)  EICO  RC  Bridge  Model 
950B  SM  i71492:  (C)  Mrnneapoiis  Hon- 
eywell Reg.  Co.,  Rubicon  instrnmenis 
WHEATSON  Bndge  Model  #1071.  I  will 
pay  for  originals  or  copies.  Zachary 
Stakts,  C/o  Aeromotive  Eng.  Inc  .  58 
Seabnng  St.,  Brooidyn  NY  71231. 

WAMTED:  A  copy  of  the  Manual  for 
PRIDE  10QA  Amateur  Radk)  ^  Unear, 
80—10  mrr.  Model  MBOiOO-02.  1  will 
pay  expensesl  I  also  need  a  copy  of  the 
Manual  for  SIGMA  AF-g50L  AM/FM  An-- 
alyzer.  Kenny  Hudson  K5QLP,  1021  Sth 
St,  Bay  City  7X  774  U. 


WAfslTED:  Manual/schematic  for  61 
Linear  AmpHMer  Model  150  made  by 
PALOMAR  INSTRUMENTS,  not  Palo- 
mar  Engineers  inc.  Thomas  Wright 
N4GPV,  3758  Matheson  Ave..  Miami  FL 
33t33. 

Does  anyorre  have  the  sc  he  matte  for  a 
Heath  DX*100?  If  so.  please  contact 
Loweii  Blevins,  4509  Westchase  Circie, 
Grapevine  TX  76(^1. 

NEEDED:  Schematic  or  10  m^ter  con- 
versfOfi  info  for  J.C,  PENNY  40  t^annei 
SSB  CB  (Cat.  #9818360).  Also.  I  r>eed 
the  schematic  for  UNIDEN  Bern  Cat 
100  Pocket  Scanner  I  will  pay  copy 
costs.  Dave  Kovatch,  7346  Bnishcreek 
Hd.,  Fairview  TN  37062.  Tei.  (615)  799- 
BU7. 

I  need  a  copy  of  !h€  Service  Manual  for 
a  MARANTZ  Ampli/Tuner,  Modei 
5C1000.  so  tnat  I  can  make  repairs.  Al- 
so, i  need  the  Owner's  Manual.  TTiank 
you.  Xaviet  Ducios  VE2XTT,  7194 
Casgrain,  Montreal  Quebec,  Canada 
H2R  1Y1. 

WANTED:  A  copy  of  I  he  Manuaf  for 
HEATH  KIT  Frequency  Counter  Model 
IB-101 .  Write  to  Robert  Schtegei  N78K 
23C^  286  Si  East.  Fioy  WA  98580. 


■^^  MumbAT  14  on  ytHir  Feedback 

Dealer  directory 


card 


DELAWARE 
Newcastle 

Facfory  authofizie<j  deaJer^  Yaeai,  ICOM,  Ken- 
wood, Afl8L  Put)liCations  Callboofc.  ARE  Ham- 
link.  ABA,  Kaniranics,  Ameritfon,  GushCfafi,  Hy- 
Gain,  He  it  Scund,  Siandard  Amataur  Radio. 
MFJ.  Husller.  Dtainond.  Burtemut.  Asrron, 
Lafsen.  arid  mucti  more  DELAWARE  AMA- 
TEUR SUPPLY^  71  Mee^tow  Hoad,  N«w  CiSt^ 
D€  1 9720.  (302)  328-7728, 

NEW  JERSEY 

LodI 
North  Jerseys  r)ewesi  Two  Way  Radio  and  Etec- 
tronics  Dealer  is  now  open,  SaJes  ol  Ham,  Busi- 
ness, Marine  and  CB.  two  way  equipmeni  as 
w^\  as  Scanners.  Shortwave.  Becifonic  Krts, 
Antennas.  Booits.  Cable  Boxes  and  more. 
Frtendy  service  and  k>w  prk^s.  Advanced  Spe- 
daJties,  114  Essex  Street,  UodJ  NJ  07644. 
(2fl1)VHF-2067. 

NEW  JERSEY 
Paj1(Rldg« 

North  Jei'se/s  Okdest  and  finest  Shortwave  and 
Ham  Radio  Dealer.  Three  minutes 
from  Garden  Siaie  Phwy  and  NY  Tbrxiway.  Au- 
thorized Dealers  for  AEA.  Alpha  Delta, 
O^arnond,  ICCM.  Jaftan  Radio  Company,  Ken- 
wood. Vecifonics,  Yaesu.  Ham  Sales.  Lee 
WK2T.  GILFER  SHORTWAVE.  52  Park  Ave., 
Parte  Ridge  HJ  iTrSSe,  (201)  391-7587. 

NEW  YORK 

Maniiattan 
Manhattan's  Largest  and  ml^  ham  Radio  Store, 
also  fuf!  line  of  Qusmess.  Manne.  Aviation. 
Stvoftwave  Radios  and  Scampers,  and  Celluiar 
Phones  and  Beepers.  Large  seleaion  of  Books, 


Antennas,  Test  Equipment,  coaxial  cable  and 
parts.  Full  Service  Repair  Lab  on  premises.  Our 
44tti  Year... We  cany  all  major  lines:  MOTORO 
LA,  ICOM.  KENWOOD.  YAESU.  BENOIX 
KING,  ASTRON,  AEA,  SONY,  PANASONIC, 
MFJ,  CCTV  CAMERAS  AND  MONITORS, 
QIRD  WATTMETERS.  FREQUENCY  CQUN^ 
TERS,  SCANNERS,  HYGAIN.  VIBROPLEX, 
HBL  CALLBOOK,  ARRL  OTHER  PUBUCA- 
TIONS,  Open  7  days  M-F,  9S  pm;  Sat,  IM 
p.m.,  Sun.  11-4  p. m  W^  ship  Wofidwide.  Call 
Fajc,  or  write  for  injormaiion  and  pnces.  Your 
one  Source  for  HAM  and  Business 
Radios  .  .  BARRY  ELECTRONICS,  512 
Broadway,  New  York  NY  10012.  (212)  92S* 
70DO.  FAX  (21 2}  925-7001 . 

OHIO 

Columbus 
Central  Ohio's  full  line  authonzed  dealer  for 
Kenwood,  hCOM,  Vaesu,  Afinco,  Japan  Radio, 
Siandard.  AEA,  CushcraH,  Husiier,  Diamond 
and  MFJ.  New  and  used  equrpm^it  on  display 
and  operattonal  in  our  new  10,000  sq.  f\.  fadJity. 
Large  SWL  Department  too.  UNIVERSAL  RA- 
040,  S630  Americana  PHwy.,  Reynoldsburg 
(CokimbuB^  OH  43068.  (614)  d5&-4267, 

PENNSYLVANIA 
Trevose 

Authorized  factory  sales  and  service.  KEN* 
WOOD,  ICOM.  YAESU.  teatLirfng  AMER- 
ITROlSf,  B&W,  MFJ.  HyGAtN.  KUM, 
CUSHCRAFT.  HUSTLER.  KANTRONICS, 
AEA,  VIBHOPLEX.  mil.  CALLBOOK.  ARRL 
Publications,  and  much  rnore,  HAMTRONICS, 
INC.,  4033  Brownsville  Road.  Trevose  PA 
19047.  (21  §}  357-1400.  FAX  (21 S)  356-095$. 
Sales  Order  1-804M26'28£0.  Circle  Reader 
Service  290  lor  more  information. 


Oagbf^r^  Vour  cOflnpariy  name  arttf  messago  can  coniain  up  tu  5P  t^Ot^  iQr  #S  Intte  ^  S420  f^rl^  (pfispaid),  or  |2t0 
Idt  Ett  fromhs  (pvepeKJ).  Ho  meriior  6t  maikuder  bcsn^s  pkaso  E>Jredixy  lem  arnJ  paymerrS  musl  t^si^  lis  6D  day! 
in  A^^anot  Ot  pudfeaton.  For  &xhiv^,  mftv^&hq  lor  iM  Aprt  -^2  ^$ufi  rnust  b«  ti  ChUf  rdna$  by  Febmary  1st.  Mai  to 
73  Amaieuf  Radb  Today.  7D  Fte  2Qi  H,  PMartnrDugti.  NH  0345^ 


I 


A  NEW  DIMENSIOIV  HAS  OPENED... 


With  your  CURRENT  equipment.  YOU  can  begin  lislening  to  signals  (rom  orbilirtg  satellilesi  You  don't  need  a  satolllle  tJish  to  tiear 
satellite  signals'  The  signals  are  there,  you  just  need  to  learn  HOW  to  hear  them.  Satellite  Times  will  be  lltere  for  you  ait  year  long  to 
leaf!  yait  into  this  ever-growmg  and  FASCir^ATING  reaim  of  monitoring.  Don't  miss  another  Signal:  CALL  TODAY! 


I 


L 


\ 


CrRCLES  280  ON  nEADEH  SERVICE  CAh6 


ORDER  NOW! 


Chai^rJ u&scriptton  Rate§; 

1  yi#ui:  $16,95  (tissues) 

1  year  foreign:  $23,95  jsfuf!cis}(6mo^s) 


Subscription  after  12/31/94: 
1  year JQS:  |jaS5  {Sissu^} 

^yMm^pt^n:$^        (iis  fund&)  (eJssumj 


\         \         \ 
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73  Review 


M umber  15  on  your  Feedback  card 


hy  Gordon  West  WB6NOA 


Bmcher,  Inc. 

831  N.  Central  Avenue 

Wood  Dale  (L  ^191 

Telephone:  (708)  238-1183; 

Fax  (708)  238-11 86 

Price  Class:  RJ-1  (black*painted  steel  base)— $69.95; 

RJ-2  (chrome-plated  base)— $79.95 


The  Bencher 
Chreme  Straight  Key 

Experience  the  feel  of  a  well-built  code  key. 


Remember  the  days  of  the  J-38  key  and  Its 
unique  feel?  If  you  enjoy  the  touch  and 
mechanics  of  a  straight  key,  plus  the  familiar 
ctjck-action  of  sending  without  paddles,  you 
will  enjoy  using  the  new  Bencher  RJ-1  that 
will  bring  back  some  wonderful  straight  key 
memories. 

"^ive  me  a  good  straight  key,  and  Til  have 
a  race  with  you  on  any  electronic  keyer," 
quipped  the  late  Jim  Rafferty  N6RJ.  The  ^'RJ" 
designation  on  the  Bencher  straight  key  is  a 
memorial  to  one  of  the  finest  CW  operators  in 
the  country.  "The  action  of  a  good  straight 
key  has  got  to  be  felt  to  be  appreciated,"  said 
Rafferty, 

The  Bencher  straight  key  was  developed  fn 
response  to  requests  from  a  number  of  cus- 
tomers and  dealers  wantfng  something  new 
from  CW  key  guru  Bob  Locher  W9KN1.  You 
can  tune  in  Bob  most  evenings  at  the  very 
bottom  of  the  20  meter  band.  Need  I  say 
more?  I  have  witnessed  him  drinking  a  cup  of 
coffee,  munching  a  sandwich,  and  carrying 
on  a  conversation,  all  the  time  sending  CW  to 
a  rare  DX  station  somewhere  etse  in  the 
world! 

"Although  then  art  conventional  straight 
key  designs  that  we  studied,  no  effort  was 
made  to  copy  them,*'  comments  Locher.  "We 
wanted  our  engineering  team  to  create  a 


product  that  would  utilize  modem  materials 

ar^d  manufacturing  techniques  to  meet  the 
traditional  straight  key  requirements."  adds 
Locher.  The  RJ-1  chrome-plated  key  on  a 
black-painted  steel  base  uses  oil -impregnat- 
ed sintered  bearings  at  all  pivot  points,  and 
stainless  steel  adjustment  screws.  Of  course, 
a  complete  range  of  locking  adjustments  of 
all  movement  and  tensioning  is  provided 
along  with  an  Allen  wrench  for  the  adjustment 
that  feets  right  to  you* 

"We  assemble  everything  at  the  same 
place  where  we  turn  out  our  popular  Bencher 
paddles,"  adds  Locher  "And  we  are  talking 
about  assembly  personnef  at  our  facilities 
who  have  the  skills  of  a  Swiss  watchmaker— 
white  gloves  and  the  works,''  smiles  Locher. 

The  Expert  Users  Approval 

We  ran  our  tests  on  the  Model  RJ-2.  And, 
while  you  might  not  think  that  there  Is  any 
good  way  to  test  a  straight  key,  we  found  the 
best  way  was  to  invite  accomplished  CW  en- 
thusiasts to  come  over  and  rate  its  feeL  Tm 
going  to  retire  my  J-SS,"  comments  Bob 
Gregg  AB6CH.  *l  liked  the  oversfzed  black 
plastic  knob  with  a  second  plastic  ring  to  rest 
my  fingers  on/  comments  Roy  Stephens 
AC6CQ.  "The  soldered  tabs  on  the  bottom  al- 
so  make  for  a  quick   hook-up, "^  adds 


Stephens.  On  the  bottom  of  the  key  there  is 
also  a  holder  for  the  Allen  wrench  adjustment 
tool,  plus  a  plastic  strain  relief  to  keep  your 
two*conductor  keyline  from  tugging  at  the  sol* 
dered  connections. 

The  base  of  the  key  is  common  with  one 
side  of  the  key  fine  solder  lug.  The  other  side 
is  insufated  off  of  the  t^ase,  and  connects  to 
the  gold-plated  contacts  that  gave  us  a  crisp 
open-and-close  connection.  Locher  indicates 
that  these  are  the  sanr\e  contact  points  that  are 
found  in  all  of  his  proven  Bencher  paddles. 

For  adjustments,  youVe  got  them!  We 
found  that  you  could  adjust  the  knob  height, 
adjust  the  contact  spacing,  and  adjust  the 
spring  tension  all  with  knuried  knobs.  The 
Allen  wrench  is  there  only  If  you  need  to  com- 
pletely strip  down  the  key  for  an  annual 
cleaning. 

A  set  of  instructions  cautions  never  to 
spray  any  contact  cleaner  into  the  ball  bear- 
ings. It  also  cautions  against  using  steel  wool 
or  abrasive  cleaners  on  any  Bencher  key  or 
paddle.  The  bearings  are  Oilite,  and  no  lubri- 
cation should  ever  be  needed. 

Best  of  all,  the  key  is  massively  hsavy»  so  it 
won*l  be  hopping  around  your  operating  desk 
as  you  are  pounding  out  those  dits  and  dahs. 
And,  just  like  all  Bencher  paddles^  the  key 
should  last  for  a  lifetime  of  amateur  radio  op- 
eration. 

Departing  from  its  traditional 
practice  of  using  the  prefixes  of 
rare  countries  as  the  product 
identifier  in  the  paddles,  the  "RJ" 
designation  Is  to  honor  the  mem- 
ory of  Jim  Rafferty  N6RJ,  who 
was  a  close  friend  and  once  fel- 
low co-worker  of  Bencher  Man- 
agement. 

The  keys  are  available  in  two 
versions— RJ-1  for  $69.95  with 
chrome-plated  parts  on  a  black- 
painted  steel  base,  and  RJ-2  for 
about  $79.95  with  chrome-plated 
parts  on  a  chrome-plated  base. 

For  more  information  on  the 
complete  line  of  Bencher  pad- 
dles, keys,  baiuns,  and  filters, 
write  Bencher,  Inc.,  831  N.  Cen- 
tral Avenue,  Wood  Dale,  Illinois 
60191;  (708)  238-1183. 
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MFJ  Keyers 

More  hams  use  MFJ  keyers  than  all 

others  in  the  world!  Choose  the  one 
that's  right  for  yoiL  Write  or  call 
toll-free  S()0'647-I800for  more  info. 

MKJ^22B 

MFJ  Ksyer/Hencher 
Paddle  Combo  is  tJic  vvorld'%' 
mosl  jxipubr  keyi_r  because  ifs  ihc  hesi  of  all 
CW  world!^  —  a  dcfuxe  MFJ  Kcycr  using  a  Curtis 
Hl>il4ABM  chip  in  n  compact  package  (hat  His 
righl  un  the  Bencher  iambic  paddle!  Iambic 
keying,  speed,  weight,  tone,  vokime  control. 
Automatic  or  Kemi-aytomatic  bug  nuidcs.  RF 
proof  MFJ-422BX,  $79.95,  keyeronly. 

Dehixe  Keyer,  MFJ-407C,  $(^%9S.  gives 
you  easy  ncctss  fronf  pane/  i^pcaL  weighl, 
volume,  tone  controls,  all  keycr  minlcfi,  dot- dash 
mcnxjiics,  jajn-pnx>f  fi|"iacing,  sidctoni;;  speaker. 

EconoKeyer.  MI  J-4()lB,$4«)/>5,  for  dual 
iambic  or  single  lc\cr  paddies.  Sidclonc.  speaker, 
volume,  speed,  interruil  weight  and  torie  controLs. 

Memory  keyers 

Menu  Driven  —  so  easy-to-use  you 
don't  need  an  instruction  manual! 

MFJ '490 

MeniiDmen  \k*nior> 
Keyer' ''  in  a  compact  pK  kage 
mounted  on  a  Bencher  iambic  piuklle 
Store  192  characters  in  4  message  memories. 
Morse  trainer,  side  tone,  automatic  serial 
numbering  plus  all  the  features  of  MFJ-492 
except  remote  control  jack  and  extra  memory. 
MFJ-490X,  SI  09.95,  keyer  only,  no  paddle. 

\rFJ-492 

SAA9S 

StenuDri\^€n 
Memory  Keycr"' 

stores  192  characters  in  4  battery  backed-up 
message  memories.  Expands  to  80(10  characters. 
8  menioiies  with  MFJ-SO,  $14.95.  Aniomatic, 
semi-automaiic  bug  orhandkey  modes,  reverse 
dot/dash  paddles,  select  iambic  A  or  B  or 
non- iambic  modes,  Morse  trainer,  automatic 
serial  numbering,  sideione,  volume  and  speed 
panel  controls,  remote  control  jack,  plus  more. 

Super  MmiuDriven  Memory  Keyer™ 
MFJ -493,  SI 39,95.  is  the  wodd^  most 
sophisticated  memory  keyer,  Siuil^  32,000 
characters'  Plug  in  AT  keyboard  and  it  turns  into 
full  featured  CW  keyboard.  Serial  port  lets  your 
computer  control  your  keyer,  compose,  edit, 
display,  save  messages  and  record  your 
transmissions.  FCC  Exam  Simulator.  QSO 
Simulator.  Word  Recogniton  Trainer,  remote 
control  jack,  plus  all  the  features  of  MFJ^92. 

MF M92/493  Remote  Control  MI  J^7S*  $19.95. 

CW  Keyboard 

MFJ-i5l 


Stand  alone  OV  Kevboaid  includes  AT  i>  pe 
kevboard.  20(>  character  Lype-aheatI  butfe,  two  lOO 
character  nonvolatife  message  memories,  more. 

MFJ-451X,  $79.95.  keyboard  interface  only, 

MFJ  Iambic  Paddles 

MFJ-5f34 

MFJ  Deluxe 
Iambic  Paddle  features 
full  range  of  adjustments  in  tension  and  contact 
spacing^  self-adjusting  nylon  and  steel  needle 
bearings,  contact  points  that  almost  never  need 
cleaning,  precision  machined  frame  and  non- 
skid  feet  on  heavy  chrome  ba^e.  For  all  keyers. 


MFJ  55B 

Tnmsteiver 


MFJ-942tJ 


O  o- 


Take  this  imy  MFJ  20  MeleiTSSTmve^ 
Radio™  with  ytuj  and  enjoy  DXing  and 
ragchewing  wherever  you  gOn 

If  *s  the  small e?>i  rig  of  its  kind*  A  c&mpleie 
^lafian  -■  MFJ-9420.  microphone ,  power  supply 
itrtd  antenna  ■-  fits  easily  in  your  bricf-casel 

12  pou  erful  watts  give  you  enough  power  to 
work  the  v\  orld  —  even  with  a  makeshift  antenna 
^  but  needs  only  a  tighnveight  power  supply. 

Potent  /fF  speech  processing  focus  all  your 
power  into  a  clear  highly-inielligihle  signal  that 
even  DX  will  notice. 

You  get  high  performance  superb ct  receiver, 
rajor  sharp  cryfstal  11  Iter,  sensitivity  down  to 
noise,  smooth  vernier  drive  VFO.  one  watt  of 
audio,  speaker,  real  S-Meter,  rugged  t ran sm titer, 
14J  50-1 4.350  MH?  coverage  and  low  current 
drain.  Tmv  2  V^6'/2x6  inches. 

Plii^-in  this  MFJ-115  module,  S39.95,  and 
nperatc  CW.  14.00(KT4.100  MH/.,  Has  semi 
break- in,  sidetone.  key  jack,  CW/SSB  switch. 

Special  offer,  matchins  microphone  and 
MFJ -9420  SSH  Travel  Radii^^  MFJ^942I)X, 
$22^^.95.  Micfophnneonlv:  MFl-2m  $29.95. 

MFJ  CW  Transceivers 

MFJ-9t)2t) 

(20  Meters)  ^ 

put  some  fuft  back  into  hamradio  and  work 
ORP-DXCC  wiih  5  watts! 

Vou1l  be  amazed  at  how  easy  it  is  lo  work 
the  world.  Countries  you've  worked  in  the  past 
become  fair  same  once  again. 

The^  MFJ  CW  rigs  are  real  nidios  with  all 
the  high-performance  features  you  expect  from 
e  in  pe  ns  i  ve  mu  1 1  i  -  band  tran  see  i  ve  rs .  You  gel  a 
hot  superhet  receiver,  sharp  CW  cr)'stal  fdten 
smooth  VFO,  RIT,  AGO,  built-in  speaker, 
sidetone,  adjustable  fulf/semi  QSK. 

Models  for  40,  30,  20,  17  and  15  MetemCW 
band.  $1 79,95  each-  Please  specify  hand. 

PJug-in  options:  MFJ  412,  $39.95.  Curtis 
keyer;  MFJ-72fi,  $29.95,  narrow  audio  filter. 

Portable  Accessories 

MFJ -971 

*89" 

Antenna  Tuner,  MFJ^971,  $89.95.  Tunes 
coax,  balanced  lines,  random  wire.  !.8-30  MHz, 
Crass-Needle  SWRAVaitmeter  w  ith  two  ranges. 

Battery/ AC  Power  Pack,  MFJ -41 14, 
$69,95.  Uses  Ni-cad.  regular  or  alkaline  D  cells 
or  1 10  VAC.  Charges  Ni-cads.  No  batteries. 

AC  Power  Supply,  MFJ-4U0,  $39.95.  Travel 
UsjJTl  and  leave  the  heavy  hardware  at  home.  1 10 
VAC  power  supply  delivers  13.H  VDC.  2  amps 
fiom  rugged  wall  adapter  and  regulator  module. 

Ant"enna,$34.95,  Lightweight  easy-to- 
L  -irrv  single  band  folded  dipoles  for  MFJ  rigs 
and  others.  Specify  40,  30.  20.  17.  15  Meters. 


FrBe  MFJ  Catalog 

Wrff-P  flr  rnti  toll-free . . .  H(M)-647'lSm 


Code  Practice  Oscillator 

Deluxe  MFJ  Code     ^^^k         « j- « 
Practice  Oscillator  has  ^^^^H^^    ^4 
adjustable  Morse  key 
and  oscillator-speaker  unit 
mounted  on  a  heavy  steel  base  so  it 
stays  put. Tone,  lolume  controls.  Earphone  Jack* 

For  no  VAC  Keser  operation  use  MFJ- 130?  for 
MFJ-4^2B/4i  \  1  li  557;  MB- 1 3 1 2B  ftir  N  lFJ-407a 
49tV492:  S 1 2 ' J5:  MHl- 1315  for  MFJ^93.  S 1 4,95. 


Handbook 


laOBiLSM^^pi, 


'1 


A  super  hands-on  book  with  hundreds 
of  useful  ideas  to  make  moijiling  great! 

MFJ-33  ^^^  ^*^^  ^'"^^y  '^ 

*^  ham  shack  in 
your  car  with  this  idea 
fined  Mobile  Handbook! 

For  the  l>cg inning 
mob  iter*  Dave  Ingram 
K4T^'J  shows  you  how 

^_       to  set  up  a  super  mobile 

insialfatbn'  For  the  experienced*  K4TWJ 
includes  hu  ml  reds  of  useful  ide<is  for  mobilmg 
on  HF,  VHF,  10  meters  and  FM.  0^*^  and  legal 
limit  mobiling,  mobile  antennas  and  mobile  CW. 
K4TW.I  shows  you  how  to  DX  on  the  road, 
make  antennas,  reduce  ignition  noise  and  RFl. 

Mere  ham  radio  books 

The  Packet  Radio  Operators  Handbook 

by  Buck  Rogers  K4ABT.  How  lo  build  and  u^i- 
packet  stations.  Nodes,  Rose  switches,  9600 
baud  stations,  trunks,  backbones,  nctworics, 
BBSs,  interfaces.  MFJ  3036,  $12.95. 

Packet  Radio  is  Made  Easy  by  Bock 
Rogers  K4AB  f.  Makes  packet  easy!  How  to  ^ei 
up,  digipcating.  mailbox,  more.  MFJ-32»$9.95. 

Ea^^y-Up  Anteunas  by  W3FQJ.  Gives  you 
I Eiex pensive,  easy  to  build  antennas  for  virtually 
every  SWLor  ham  need.  MFJ-38,  SI 6-95. 

Troubleshooting  Antennas  and  Feediines 
by  WITF.  How  to  iroubleshoot  and  get  your 
antenna  system  performing,  MFJ'330U  $12.95- 

73  Dipole  and  Ijong-  Wire  Artfennas*. 
8  chapters^  7  ap|K:ndtces.  MFJ-.^302^  SI 2.95. 

73  Vertical  Beams  and  Triangle  Antennm- 
All  built  and  tested  by  W3FQJ,  MFJ-3303,  S12»5. 

Technician  Antenna  HamlbiHik  by  Larry 
Luchi,  W7K7.E.  ^m\6pmven  Tech/Novke  anten- 
nas using  common  materials.  MFJ -3304.  SI 2.95 

Oscar  SiitellHe  Revue  by  K4TWJ.  How  to  set 
up  a  satellite  station.  Quick  Start  guide,  tracking  data 
and  equipment  iieview  included  MFJ-31,  $7.95, 

The  Shortwave  Ustener's  Guide  for 
Apartmeni/Condo  Dwellers  by  W3PQJ.  Key  lo 
jjjdiK^r  SWLing  and  DXing.  MFJ-36,  S9.95. 

Quick!\iudy^'  Ucense  Guides.  When  you  take 
sninen  exam,  oxiect  answ  ers  jump  out  at  you  using 
MFJ's  new  0i/ti'5ft«/\'"  concept.  Each  license  class. 
S7.95  fi^h.  No  Code  Teclu  SI 4.95. 

Golden  Classics  of  Yesteryear  by  K4TWi. 
Remember  vour  first  ris  with  this  fun  filled 
golden  age  book.  MFJ-30,  S9.95. 

Tfte  Fox  Hunt  Adventure  by  Dave  Caster 
KEOOG.  Enjoy  mystery  and  adventure  as  you 
follow  a  young  group  using  ham  radio  to  crack 
open  a  ringof  drtig  dealers.  MFJ-31  OK  :S7.95, 

The  Wonderful  World  of  Ham  Radio:  An 
Introduction  for  Young  People  by  Richard 
.Skolnik  KB4LCS.  MFJ-35,  $7.95 

Ham  Radio  Communications  Circuit 
Files  by  \V3FQJ.  6t  bipolar  transistor,  FET  and 
linear  integrated  circuits.  MFJ'37.  S9.95. 

Solid  State  QRP  Projects-.  52  QRP  projects 
in  8  chapters.  MFJ-3502,  SI 2.95. 

FET  Principles,  Experiments  and  Projects*. 
Practical  FETF  circuit  design.  MFJ- 3504.  S  16»5. 

*  R^pfimit  itfiitdtt'  fhiisics  bv  £tt  jVf>/^.  WJ  FQI 

JUimorai  Let  us  see  your  manuscripts 

Nearest  Dealer/Order/Catah^':  SOO'647'1800 

Technical  Help:  800'647-Tt:CH  (8324) 
•  1  year  uncondittonai  guarantee  ■  30  day  money  bacK 
quarantee  (less  s.'h)  on  orders  from  MFJ*  Free cata fog 
B^  ^^n  MFJ  EN  ]  EHFRISES,  INC, 

\  Box  494.  Miss.  State.  MS  39762 
^601 1 12^-5iv(iV:  K.4.30  CST.  Mcm-Fri 
FAX:  t60n  323-6531 ;  add  s/h 

MtJ  . . .  makitig  quality  affordable 


ORCLE  8§  ON  READEfl  SERV\C1  CARD 
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Rttyloop 


Number  16  on  your  Feedback  card 


Miateur  Radio  Teletype 


Marc  I  Leavey.  M.D.  WA$AJR 
6  Jefifty  Lsne 
BaitmiQfB  MD  2tSQ8 

Over  the  past  18  years,  ttie  Decem- 
ber •'RTTY  Loop"  has  often  served  as 
a  Guide  to  the  Perptexed.  answering 
that  eternal  question,  'What  gift  to  get 
for  your  favorite  hairi  radio  c^fator?" 
With  Charknukah  coming  relatively 
early  this  year,  beglr^rilng  during 
Thanksgiving  weekend,  followed  by 
Christmas  and  Kwania  at  the  iradi- 
donal  late  December  times,  f  thought  Jl 
might  be  nice  to  return  to  those 
thrilling  column  ideas  of  yesteryear, 
So,  with  a  hearty  Hi  Ho  Siiver,  here  we 

gal 

As  always,  we  wfll  first  take  a  k>ok 
aroufKl  73fd  Street  (you're  holding  the 
directory  in  your  harxj).  How  about  a 
good  book?  The  NatkvtBl  Amateur  Ra- 
dio Assodation  offers  a  copy  of  Dave 
Ingram's  How  To  Get  Started  /ft  Pack- 
et Radio,  reviewed  \n  this  column 
many  months  ago,  for  $9.95  plus  ship- 
p^ng.  Can  them  at  {206)  869-8052  for 
more  infonnation. 

ChucK  Harringion  Software  offers 


Packet  Pet  for  windows,  an  excellent 
packet  terminal  program  described 
hejie  a  few  nwnths  back.  For  $49.95 
plus  shipprr^,  this  is  a  nice  package. 
Call  them  at  (407)  679-9017  for  Infor- 
mation, or  take  advantage  of  the 
shareware  version,  recently  updated, 
on  Disk  #5  Of  the  "RTTY  Loop'  disk 
coilectk>n. 


Now,  Ff  all  of  these  are  just  too  rfch 
for  your  blood,  I  have  one  more  item 
up  my  sleeve  that  has  just  got  to  be 
affordable:  Disk  #7  of  the  '^TTY  Loop" 
disk  collection!  This  new  disk  comes 
complete  with  the  following  programs: 

paKdt  version  6 

PAKET6.ZtP 

Tony  Lonsdale  VK2DHU,  me  author 
of  paKet,  describes  it  as  a  commyni- 
cations  program  developed  especially 
for  use  with  packet  radio,  although  it 
can  be  used  for  other  mo^es  with  the 
appropriate  equipment.  It  is  designed 
to  run  on  ar^y  IBM-compatible  oqmput- 


"Thank  goodness  for  packet  radio!  if  you 

are  running  Windows,  OS/2,  DESQview,  etc, 

you  will  find  paKet  runs  quite  happily  in  the 

background  as  a  simple  DOS  task. " 


Packet  Power  is  a  new  periodical 
which  looks  interesting.  I  have  not 
seen  an  Issue,  but  their  ad  in  73  gives 
an  address  of  Box  189.  Burieson  TX 
7&097.  Might  be  worth  a  peek. 

A  iittle  packet  modem  in  a  connec- 
tor, suitable  for  use  with  the  Bay  Com 
program  on  Disk  #2  of  the  "RTTV 
Loop^  disk  collection,  is  dvdilai)le  fn:^ 
Ti9ertrDnk:s  for  $49.95  plus  shipping 
Caill  (600)  8BAYPAC  for  infonnalion. 


er  system  and  to  communicate 
through  a  standard  TAP R -compatible 
Terminal  Node  Controller  (TNC). 

The  program  is  very  easy  to  use, 
even  for  newcomers  to  this  field.  As 
you  gain  experience  with  ihe  system, 
you  can  explore  some  of  the  more  so- 
phisticated features  which  are  provid- 
ed to  meet  the  needs  of  even  ttie  most 
demanding  packet  operators.  II  is  sim- 
ple if  that  is  what  you  want:  and  it  Is 


sophisticated  if  thai  is  what  you  want. 

The  modern  trend  Is  towards 
Graphical  Erwimnments  with  the  likes 
of  Windows,  or  OS/2,  paKet  is  written 
to  mn  as  a  plain  DOS  program,  so  rf 
you  have  an  old  XT  with  a  CGA  or 
even  a  Mono  display  system  gathering 
dust  in  the  comer,  paKet  will  run  on 
thai  just  fine.  Packet  radk)  is  an  excel- 
ieni  application  for  the  older  systems 
that  are  not  much  use  for  anything 
else  nowadays,  so  it  is  quite  feasible 
to  dedicate  an  ofd«r  system  to  njnning 
paKet  24  houiB  per  day  What  else  do 
we  do  with  those  okler  systems  now? 
We  used  to  give  them  to  the  wife  or 
children  to  use  as  a  ward  processor, 
play  games,  etc.,  but  many  modem 
word  processors  need  at  least  4M8 
RAM.  10  to  20  MB  of  disk.  60366,  etc. 
.  .  *  the  good  games  are  not  much 
better.  Thank  goodness  for  packet 
radiol  If  you  are  running  Windows. 
OS/2.  DESQview.  etc,  you  will  find 
paKet  runs  quite  happily  in  ttie  back- 
ground  as  a  simple  DOS  task.  In  addi- 
tion to  providing  the  usual  Terminal 
Mode  where  you  can  send  and  re- 
ceive  data  via  the  TNC.  the  program 
provides  many  features  and  facilities 
to  enhar^oe  ihe  operation  of  your  pack- 
et radio  system.  Such  features  in- 
clude: 

«  Full  Personal  Message  System 
with  automatic  Mail  Forwarding  to  the 
BBS 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  OWE  wo  IV/ 

No,  we  won't  insult  your  intelligence  by  teNIng  you  that  it's  a 
"halfwave"  or  that  ANY  vertical  m\^  operate  more  efficiently  without  a 
good  radial  system  than  with  one:  it  certainly  won't'  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  you've  no 
room  for  even  the  smallest  radial  system  just  Install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no-radial  "halfwaves"*  can*t  touch  because  both  the 
HF6V-X  and  HF9V-X  use  [onger  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  LittJe 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  wayf 

Model  HF9V-X  (shown  to  the  left)  for  SO/75,  40,  30,  20, 
17, 15, 12, 10  and  6  meters. 


Model  CPX  counterpoise  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided, 

BUTTERNUT  ELECTRONICS  CO. 


P.O.  Bdx  1234,  Olmito,  TX  78575  (210)  350-5711 


1691  MHz  Weather 
Satellite  System 


169VMHzHermPre'amp. 
modelTS'1691-P.  Amp 

1961  MHz  Receiver 
model  TS-1 691 -RecvT 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 

Low  Loss  Coaxial  Cable  (65tl) 
wT!h  connedofs. 

other  lengths  avail^le 

Track  II  Satellite  Orbital  Program, 
Tfacks  ALL  satellites-  worid  map, 
print  out 

1691  MHz  Loop  Yagi  Antenna 
modef1691-LY(N) 


$250 


v^^OU 


§349 


S99 


$99 


Demonstration  Disc  (IBM-PC  VGA  conifiitaite) 
of  signals  recorded  trom  WX-SAT  s/stem,     $3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


SI 


SPECTRUM  INTERKATIONAL.  INC. 
Post  Office  Box  1084,  Oept.  S 
Coneonl.  Ma^.  0174Z.  U.S.  A, 
Phone:  (SOS)  263-2145 
Fax:  (508)  2S3-70DS 
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•  Flashback  feature  to  review  earli- 
er commun  [cations 

•  Disk  arxj/or  printer  logging 

•  ASCII  text  file  transfers 

•  Excttange  computer  programs 
and  Qiier  disJc  files  with:  paKet-Proto- 
cof.  an  advanced  Binary  RIe  Transfer 
protocol  YAPP  Binary  File  transfer 
protocol  Bay  Com  Binary  RIe  transfers 
(Digicom  supported  too) 

•  Full  online  TNC  help  for  your  TNC 
(xjmmands 

•  Online  ManuaWhts  entire  Manu- 
al is  aval  labia  in  a  pop-up  window 

•  Interrupt  driven  communications, 
so  you  don't  tose  anything  even  when 
paKet  is  nihnJrig  in  a  multi  tasking  eth 
vironrnent. 

•  Runs  on  C0M1.  COMa,  COM3  or 
COM4 

•  Both  Hardware  and  Software 
Handshaking  supported 

•  Multiple  windows  for  up  to  10  Si- 
multaneous connections 

•  REMOTE  Mode— {unattended  ac- 
cess) 

•  Access  to  DOS.  your  favorite  edi- 
tor, and  f«te  LISTer  fn>m  within  paKet 

•  Automatic  Script  processrng  .  .  , 
etc.,  etc,  etc, 

PaKet  is  fully  configurable  so  you 
cart  customize  a  system  especially  to 
suH  yoursett.  Setting  up  your  system 
is  but  a  matter  of  a  (ew  keystrokes.  It 
wH\  run  with  any  TAPR-compatible 
TNC,  and  that  includes  just  about  all 


TNCs  on  the  wsakBl  today. 

Super  Morse  version  4.1  S 

SMIS^EXE 

This  IS  the  lalest  verston  around  of 
the  premier  Morse  trainer  program. 
The  author,  M.  Lee  Murrah,  has  creat- 
ed a  program  that  teaches  Morse  as  a 


feave  It  to  you  all  to  decido. 

Frequently  Asked  Questions 
FAQ-PAKJXT 

Pteked  up  on  the  tntemet  thts  Is  a 
text  file  which  answers  just  about  ev* 
ery  question  Tve  ever  been  asked 
about  packet,  including  a  few  that  I 


'*So  there  you  have  it  A  variety  of  gifts, 

ranging  from  two  bucks  up,  with  something  in 

there  sure  to  satisfy  the  pickiest  among  us. " 


foreign  language,  not  just  as  discon- 
nected sounds  Of  letters,  Supporting 
SoundBlaster  compatible  audJo  cards, 
capabie  of  running  under  Windows » 
this  is  one  very  nice  way  to  learn 
Morse. 

EzPaelel  v«riion  t7a 

EZPKT17A.ZIP 
J 
Frank  Domina  N9MXI  used  the 

code  written  by  Andrew  C,  Payne  tor 
the  Poor  Man's  Pac*<et  <PMP)  modem 
as  a  model  for  thrs  program.  With 
more  than  95%  of  EzPacket  being 
written  from  scratch,  he  hopes  to  re- 
place the  few  bits  left  tor  low-level  bit 
\fO  in  tt«  next  version 

The  author  feels  this  program  is 
frierxilier  than  the  original  PMP  soft- 
ware, while  offering  more  features.  I 


tiave  asked  myself.  For  many  of  you, 
this  might  even  beat  $10  txjcks  for  a 
book! 

A2Flerm  version  3.01 
A2FTERM.BXY 

With  some  anticipation,  I  am  includ- 
ing this  program,  A2Fterm,  an  Apple 
HE,  //e,  lie  terminal  software  for  pack- 
et radio,  PacTOR.  AmTOR,  etc.  Fea- 
turing multiple  screens  using  HOST 
mode  with  Kantronks  TNCs,  Contest 
features  Macros.  Fife  transmit/re- 
ceive.  Relay  received  data  on  one 
stream  to  another.  "Brags "  Operate 
PacTOR/other  HF  modes  white  oper- 
ating VHF  packet  at  same  time  with 
KAy.  Usabfe  with  all  TNCs.  Does 
NOT  operate  on  Apple  II,  11^-  or  HGS 
nor  on  Apple  clones.  Shrinkit  (3.4) 


archive.  Please  note  that  this  is  an 
APPLE  program  on  an  IBM  PC  disk!  If 
you  want  this  program  on  your  Apple, 
you  will  need  a  friend  with  a  PC  to 
transfer  it  to  you. 

So  there  you  have  il,  A  variety  of 
gifts,  ranging  from  two  bucks  up,  with 
something  in  there  sure  to  satisfy  t^ta 
pickiest  among  us.  Now,  at!  you  have 
to  do  is  leave  this  Issue  of  73  lying 
open  on  the  kitchen  table,  with  a 
strategically  placed  circle  or  sticky 
note,  and  let  the  family  take  It  from 
there!  To  receive  any  or  all  of  the  now 
seven  disks  in  the  "RTTY  Loop"  disk 
collectton.  send  a  self-addressed 
stamped  envek>pe  or  E-mail  message 
to  me  for  the  fist  of  programs  on  B^ct% 
disk.  Each  disk  colleclion  is  over  1.2 
Mb  of  material,  and  will  fit  comfortably 
on  a  1  4  Mb  3.5"  PC  compatible  disk- 
Just  send  sufficient  disks  for  the  col* 
lections  you  want,  $2  in  US  funds  for 
each  disk  to  be  filled,  ar>d  a  self 'ad- 
dressed, stamped  disk  mailer  to  return 
ttie  disks  to  you,  to  tf%  address  at  the 
top  of  the  column. 

As  1  look  for  your  corpments  and 
questions,  to  the  above  SnailMall 
address,  or  via  CompuServe 
75036,2501;  Delphi  MarcWA3AJR; 
America  Online  MarcWA3AJR:  or  Inter- 
rmx  MarcWA3AJR@aol  com— my  family 
and  t  extend  to  your  and  youis  the  tjesi 
for  thjs  hoikiay  season,  with  health  and 
happiness  for  all  See  ya  ne)(t  yeart 


Ever  wish 


i-ij-;'.;. 


*vv-i)!?;*-^, 


Al 


TheZ4PP£Kisan 

awesome  Answer! 

This  magic-like  liltk  box  activates  any  radar 
detector  within  3/4  of  a  tailc,  Waidi  the  brake  ligks 
ootne  00  the  speeding  spons  c^  that  just  flew  by. 
Keep  those  speeding  big  trucks  from  eating  your 
bumper.  The  TAPPER  is  alOGHz  amateur  transmit- 
ter ihe  size  of  a  dgar^le  pack,  opemcs  00  a  9v  batteiy. 
Complete  wiih  road  game  TiDQing  for  Tallighis". 

$^Q95 

Built  &  tuned  only    ^«7     Plus  $5.00  S&H 

TRANSEL 

MADE    IN    USA 

123  East  South  Street 

Harvey s  burg.  Oh  45032 

1-800-829-5321 


t 
.  * 


SEEK  A  new  CD  of  country  songs  about 


I 


HAM  RADIO,  recorded  in  Nashville 


Written,  suno  and  played  by  G3WZZ,  Andrew,  His  XYL,  Lissa 
and  15  world  famous  Nashvilte  musicians  -  THE  HAMJANDT 


Every  HAM  (and  his  XYL) 
and  every  SWL  wiH  lo>£^ 
these  GREATspngsr^ 
Just  Jook-afOie  titi 


;iM' J 


Always  orrl 
•  1^  no^lhfiCing  u 


ower  any  more 

•  It's  Great  to 
Morse^ 

•  The  Trip  to  Day^On 
K.„  and  8  otheiusoffg 

This  unique  CD  costs  only  S15 
Cassette  tape  version  q^ly  $^0 
Shipping  and  handling  $2.56 


'.*.v^V 


t '' 


VtSA 


To  order  just  call  1-800-721-4077  tofl  free 
BONNEVILLE  MUSIC  RO.  BOX  8521^IVIOSCOV^tD  83843 

ror  further  information  calJ  208-882-6526  (Jn  Europe  4  45  86  130632^  fax  +  4S  86  191380), 


CIRCLE  11  ON  READER  SERVIC£  CARD 


CIRCLE  4S  OH  READER  SERVICE  CARD 
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^^^  Number  17  on  your  Feedback  ca 

Packet  &  computers 


Jeffrey  Sioman  NiEWO 
G/o  73  Magazine 
70  Route  202  North 
PeterPorougt}  NH  03458 

Potluck 

September  was  an  ir>credibty  busy 
month  hem.  Thai's  why  you  didn't  see 
anything  from  me  last  month,  (There  is 
a  Iwo-month  lag  between  writing  and 
publishing.)  I  am  barely  recovered 
from  the  frenzy,  so  this  month  I  am  go- 
ing  to  cover  a  variety  o(  smaller  items 
that  get  overlooked. 

ContaotJn9  Hi 

I  apologize  at  the  outse!  to  my  reg- 
ular readers  v^ho  have  seen  some  of 
Ihis  Infonrtation  before.  On  the  other 
hand,  don't  skip  this  section  because 
you'll  Find  a  new  £-mait  address  in 
here.  There  are  three  ways  to  feach 
me  (afKl  I  am  atways  glad  to  hear  from 
youl): 

Efectronlc  Msil 

This  ts  the  best  way  to  get  in  toudi 
with  me.  The  address  is: 

n1ewo@lquest.net 
and  it  can  be  used  for  any  sort  of 
communjcation.  Comments  and 
questions  concerning  the  column, 
greetings,  etc,  are  all  OK  here. 
Though  you  may  find  me  listed  on 
other  services  (CompuServe,  AOL, 
BIX.  MCI,  etc.),  I  will  NOT  answer 
mail  to  those  addresses.  The  (Quest 
address  Is  reachable  from  anywhere 
on  the  fnternet.  and  Irom  any  of  the 
other  services  on  which  you  will  find 
me  as  a  user.  So.  rf  you  want  an  an- 
swer, use  nlewQ@iquest.nei 


Number  17  on  your  Feedback  card       NA  vs.  NOAM 

I  got  quite  a  response  to  my  sug- 
gestion that  you  avoid  the  .NA  ending 
to  hierarchical  addresses.  To  refresh 
your  memory,  I  pointed  out  that  .NA  is 
the  Inlemet  specification  tor  Namibia! 
The  people  in  Namitsla  are  not  too 
pleased  to  handle  traffic  mistakeniy 
fouled  there.  Trie  con-eci  ending  for 
istorth  America  is  .NOAM,  but  H  seems 
that  many  sysops  do  not  have  their 
BBSs  configured  to  handle  NOAM, 
Tlie  result  Is  that  if  you  (coneclty)  ad- 
dress your  North  Amerk^rvt>ound  mail 
wilh  ,NOAM,  it  wiH  sit  on  the  BBS  until 
the  sysop  changes  it  to  .NA.  The  best 
strategy  is  probably  just  to  leave  that 
part  of  the  address  off  completely,  and 
let  trie  sysop  deal  with  it— the  mail  will 
probably  make  it. 


Paper  Mall 

For  those  of  you  without  E-mail  ac- 
cess (you  have  got  to  change  that!), 
paper  mail  care  of  the  magazine  (ad> 
dress  at  the  top  of  this  column)  will  do. 
Once  again,  any  sort  of  question  or 
comment  is  fine  by  this  route.  I  answer 
paper  mail  as  I  have  the  time.  I  try  lo 
answer  it  all,  but  you  guys  like  to  write 
and  sometimes  I  cannot  handle  the 
volume. 

Packet  Mail 

I  am  very  pleased  lo  be  the  first 
packet  maiJ  contact  for  many  of  my 
readers,  r^essages  saying  hello  are  al- 
ways welcome,  and  I  enjoy  responding 
lo  let  you  know  that  \  got  yoyr  traflic. 
However,  I  simply  cannot  respond  to 
packet  mall  that  asks  questions  about 
the  magazine  or  column--l  cannot  do 
business  over  ham  radio.  Please  do 
not  send  me  such  mall — it  is  yety  frus- 


The  Internet 

It  is  about  time  that  each  of  you 
find$  a  way  to  access  the  Internet  I 
am  not  just  talking  about  E-mail.  I  am 
talking  about  a  tulJ-fledged  SLIP  (Seri- 
ai  Line  Internet  Protocol)  connection 
that  puts  your  machine  on  the  Net. 
Here's  how  it  wades:  With  a  SLIP  con- 
nection you  use  special  software  to 


"A  local  or  regional  provider  has 
the  potential  to  be  a  better  deal, 
and  you'll  probably  find  people  you 
know  using  the  service. 


ff 


trating; )  cannot  an^er  it.  If  you'd  like 

to  send  a  greeting,  though,  use: 

N1  EWO@N0ARY.#NOCAL.CA.USA. 

NOAM 

(Wote:  I  am  NOT  in  California;  tf^ 
NOAf^Y  gateway  fon^ards  mail  from 
the  AX. 25  network  to  and  from  the  In- 
ternet. It  you  are  interested  in  this  ser- 
vice, send  mail  to  BBS^ARA- 
SMITH  COM  with  any  contact  and 
you'll  receive  instructions.) 


treat  your  modem  as  if  It  were  a  NIC 
{Network  Interface  Card).  With  this 
software  in  place,  you  call  up  a 
router— this  could  be  a  dedicated  txD^c 
which  does  nothing  else  or  a  port  on  a 
host  that  at  so  supports  logins^this 
depends  on  your  internet  provider's 
configuration 

Once  this  oonr^ection  is  made,  your 
machine— the  PC  on  your  desk — is 
actually  on  the  Intemet,  the  same  way 


any  host  oui  there  Is.  So  what  can  you 
do?  Anything  that  can  be  done  on  the 
Net.  This  IrKludes  the  obvksus,  like  E- 
mail,  and  many  utilities  tfiat  we  have 
discussed  here  in  ihe  coverage  of 
JNOS,  like  linger,  ftp,  eta  It  also  in- 
cludes exciting  things  like  WWW 
(World  Wide  Web).  WWW  is  a  graphi- 
cal, hypertext-based  way  to  find  and 
use  infomfvaiion  out  on  ihe  Net,  The 
most  popular  implementations  run  urv 
der  Windows,  and  you  can  spend 
hours  looking  around  with  a  WWW 
dient. 

How  do  you  get  connected?  That 
depends  upon  where  you  are.  There 
are  many  Internet  Providers  across 
the  country,  some  locaf,  soir^  regkxv 
al,  some  nattonaK  A  local  or  regional 
provider  has  the  potential  lo  be  a  bet- 
ter deal,  and  you'll  probably  find  peo- 
ple you  know  using  the  service,  A  cou- 
ple of  examples  of  outstanding 
providers:  If  you  are  in  Indiana,  a  com- 
pany called  IQuest  Intemet  offers  very 
low  cost  (about  $15/120  hours/month) 
SLIR  I  am  currently  using  iQuest  for 
my  own  tntemet  connectivity  and  am 
quite  pleased.  In  Massachusetts  there 
is  a  company  called  Software  Tool  & 
Die.  These  folks  have  been  around  for 
quite  a  while  and  recently  upgraded 
tieir  host.  I  know  quite  a  few  saiisfied 
users  of  STD's  "WorkT  host  and  their 
fees  are  reasonable.  In  New  Yoric, 
ciieck  out  Panix,  which  is  similar  to 
tt^ese  other  two.  Thtere  3^t^  many  inter- 
net providers  out  there;  you'll  need  to 
talk  to  users  about  the  se^v^ce  they 
have  received  to  determine  if  the 
provider  you  are  interested  in  is  a 
good  deal,  If  you  are  currently  using 
a  local^regional  provider  that  you  like, 
drop  me  a  line  to  niewo^iquest. 
net  arKl  let  me  know— ^'11  menlion  il 
here. 

Thars  It  for  this  montfi— next  month 
I'll  be  ramped  back  up  into  a  full^ 
length  column.  Until  then.  I  look  for* 
ward  to  hearing  from  you.  73  de 
N1 EWO. 


SMART  BATTERY  CONTROLLERS 


FOR  LEAO-ACICV GEL-CELLS 
BASIC  KIT  6  <  20  v.:  -  $34.95;  WITH  XFMR„  $  44.95 

WITH  ENCLOSURE  AND  METER^ $84.95 

SOLAR  CONTROLLER:  0  -  20  V $4495 

KR01.  INCLUDES  AUDIO  AMPLIFIER.  tAMBIC 
KEYING.  ADJUSTABLE  SPEED  CONTROL  ..$  39.95 
KR02.  SPEED  METER  OPTION  ..$  10:00 


CURTIS  KEYER  KIT 


ANTENNAS:  twin-lead  ladder-line 


MARCONI:  SO  M  -  ....$37  95:  160  M  - $44.95 

J-POLES:  PORTABLE  OR  FIXED  STATION 

OM,  «M.  220  MHZ)  «^.- .,$  0.9$  TO  $  37.95 

MULTlfiAND  "WINOOM"  WITH  1 :4  BALUN 

&  50*  FEED  LINE-  .„ „.„„. $  a9.g5 

G5RV  MULTIBAND  ANTENNA  [80  THRU  10111.  $  44.95 


COMPONENTS 


UC390e  BATTERY  CHARGER  CHIP;  S044AaM 
CURTIS  KEYER  CHIP;  LM33&K:  LM350K: 
NEm)2AN:  MC3423F^,  NEe04AN;  AND  MORE 
FOR  ORDERS  CALL  l-SOO-JADE  PRO  (523-377ft) 

p,o  Box  3«a 

E.  Hampstead,  NH  03826 
PHONE:  603-329-6995 
Fax:  603-339^499 

i5.DC^  U&fi  SH^PPrNQ  CHAHQE 


PUTTING  rMt*  HIArEUH  hlU%  »  kAnlO 


X-BAND  TRANSMfTTER 

Miniature  [Zk  x  3^*  x 
1")GaAsmicrostrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  tor  an  external  antenna. 
Advanced  matching  techniques  secured 
flocjd  temperaiurestataiiity  with  low  frequency 
pulling,  Greattof  long  range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 


■-PVPP-fTVPWK^VVI-l^-PFIW 


Complete  Assembled  System 
Parts  &  Instruction  Kit 

Plus  $2.00  Shfpping  an0  Handling 


INNOTEK  Inc 


S39.00 
529  00 


P.O.  8ox  80096,  Fort  Wayne.  IN  46898 
(21 9)489-1711 

Visa  >  MasterCard  *  Check  •  Money  Order  *  COD 

Money-Back  Guarantee 


COLOR  SLOW  SCAN  TV 

for  the 
SOUND  BLASTER 


N&w  itmi  «rtd  rscervv  Slow  5c*n  TV  with  raur  Sound  BLtstVf 

CCmpalJ&kl  (aiuind  CAf^  m  FJLL  COLORMI  Eisy  and  fun  ta  u««l 

Stnd  youf  own  picEuwf  and  R^ceiw  irr  ftobol  t,tf,24,?&  &4W, 

Rohoi  3fi  &  71  COLOR  and  Scotiy  1  &  £  ^n  COLOR. 


RA^uJivA  PC,  VGA  £4^  X  ntflO  - 
IM  COlOfI,  irtd  Saurid  UJj&Lbt 


IHinoti  resMlcnLi  add  a.JS^ 


OHVi  $99*9S 


Miom  AKALT3XR 4*9  « 

FBI  »i5-3aa.2e«e 


Hahan  Technologies 
5931  Alma  Dr.  -  Rockford,  lllmors  61108 
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ELE 


RONICI 


COMPONENTSI 

Whether  you  order  1  part  or 
all  47,114...MOUSER  stocks 

an6...ships  same  day!! 

CALL...(800)  992-9943 


for  your 

FREE 

CATALOG 


\y. 


•^-:^=i- 


2401  Hwy  287  N. 
Mansfield,  TX  76063 

MOUSER' 

ELECTROMCS 

Sate^  &  Stocking  Locations  Nationwide 

ORCLE  64  ON  READER  5EHV1CE  CARD 


AMS  AT " 

The  Radio  Amateur  SateltUe  Corp. 


SOFTWARE 

If  you  want  to  use,  or  just  listen  to,  the  various  Amateur  and  weather 
satellites  -  AMSAT  offers  a  variety  of  inexpensive  satellite  software  for 
IBM*  compatibles,  including  both  DOS^  and  W'mdows*,  plus  a  tracking 
program  for  the  Mac*. 

Here  are  just  a  few: 

WISP  -  A  brand  new  Windows  based  program  by  a.2TPO  provides  all  die 
facilities  needed  to  operate  the  digital  Amateur  satellites. 

WINSAT-  A  new  Windows  based  satelliie  tracking  program  by  KA7LDN. 

QUIKTRAK '  N4HY's  full  featured  DOS  based  program,  (For 
CGA/EGAA^GA  systems) 

INSTANTTRACK  -  AMSATs  most  popular  tracking  software  by  N6NKR 
(For  DOS  systems  with  EGAA^GA/SVGA) 

SATELLITE  PRO  -  A  tracking  program  for  the  Macintosh  by  W7HR. 
And  many  more! 

Fdf  ^mber  iiifoimauon  €ir  to  ortSer.  coiicaet: 

AMSAT  PO  Box  27  Washington,  DC  20044  Phone:  301-589-6062 

IBM  is  a  registered  trademark  df  Intematienal  Business  Machine  Ca. 

DOS  &  Windows  are  registered  trademafkg  of  Microsoft  Inc^ 

Mac  is  a  contracUcn  of  Macintosh,  a  registered  irademark  of  AppJe  Computer  Co. 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECHf 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master tm  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 

repeater,  controller,  and  receiver  winners. 


Phone;  #(508)  372-3442 
FAX;  ^(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendeoom  Inc- 

23  Elm  Park,  Grovelandp  MA  01834 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MiRl 


C«  BipyiiB 


•t*.';omjii 


■nail 


vmkt 


"i.  .■■'  * 


2  meters  220  440 
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Carr 


Number  ia  on  your  F«Qdback  card 

'S  CORNER 


JpMlph  J.  Csrr  K4IPV 
P.O.Box  1099 

fails  Church  VA2BQ4i 

Single-Band  Wideband 
Receiver  Preamplifiers 

M  your  HF  receiver  is  a  bit  maiginal 
on  one  or  nr^ore  bands,  or  if  you  build 
home-brew  ''minimalist"  receivei'S 
(such  as  direct  conversion  receivers), 
tften  ii  *s  possible  triat  ihe  sensilivtty  is 
not  up  to  snuff.  The  sensitivity  problem 
for  manufactured  receivers  is  usually 
seen  on  okier.  low-cost  models.  Direct 
conversion  receivers  (DCR)  some- 
times suffer  from  sensitivity  problems, 
especlaMy  those  models  that  have 
Gonsidefable  mixer  toss  {not  usualty  a 
problem  on  NE-6Q2  designs  used  by 
many  hams,  but  often  a  problem  wftii 
diode  double -balanced  mixers), 

One  possible  solution  to  these 
problems  is  the  use  of  a  wideband 
predmplifier  However,  if  the  "wide" 
part  of  wideband  is  too  great,  then  it  is 
possible  tr^  you  will  cneate  as  marty 
problems  as  you  solve.  The  wideband 


preamplifiers  will  see  all  signals  wtthtn 
its  passband,  and  this  may  affect  dy- 
namic range  or  otherwise  overload  the 
front  end  of  the  receiver.  This  can  es- 
pecially be  a  problem  with  diode  mixer 
DCRs.  even  those  that  use  a  single 
LC  resonant  circuit  between  the  an- 


scanner/SWLs  for  antennas  for  Jupiier 
reception.  Ttiat  appncalion  requires  an 
18-to-24  MHz  bandwidth.  One  reader 
wrote  to  me  and  told  me  of  using  the 
preamplifier  for  his  liome-bfew  t5  me* 
ter  ham  t>anci  neceivef  used  in  *r(\o\}n- 
lain  topping"  and  other  QRP  appKca- 
Hons.  That  idea  sirucK  a  resonant 
chord! 

Figure  1  shows  the  circuit  for  the 
single-bard  preamplifier  It  consiste  of 
a  wideband  MAR-x  amplifier  IC  pre- 
ceded by  a  high-pass  filter  and  a  low- 
pass  filter  in  series.  The  MAR-x  de- 


'The  wideband  preamplifiers  wiii  see  ali 

signals  wittiin  its  passband,  and  ttiis 

may  affect  dynamic  range  or  otherwise 

overload  the  front  end  of  the  receiver. " 


lenna  arKJ  the  mixer  input.  If  the  prob- 
tern  is  only  on  a  Sir^le  barKi.  ttien  it's 
possitile  lo  overcome  the  induced 
overtoad  problem  by  limiting  the  band- 
width of  the  preamplifier. 

This  month  we'Cl  take  a  look  at  a 
single-band  ¥nd0band  amplifier  based 
on  the  MAR'X  series  of  RF  integrated 
drcuitSn  I  fif^  used  this  project  in  an 
article  in  a  magazine  dedicated  to 


vices  are  made  by  Minl-Clrcults  of 
Bnooktyn.  New  Yortc.  Bfti  are  avaitable 
in  small  quantities  from  Ocean  State 
Electrontes  (6  Industrial  Drive,  Wester- 
ly Rl  02891;  401-596-3090).  There 
are  two  MAR-x  devices  that  are  gener- 
ally useful  in  this  application.  The 
MAR-1  is  used  from  n^r^DC  to  1.000 
MHz  with  18  dB  gain  in  the  lower  ffie< 
quencles  and  has  a  noise  figure 
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around  S  dB.  The  MAR-6  is  a  low* 
noise  variant  that  operates  to  2,000 
MHz  with  gains  to  20  dB  in  the  lower 
frequencies  with  a  noise  figure  of  2.B 
dB.  Both  devices  use  the  pinouts 
shown  in  Figure  1, 

On  all  of  the  MAR-x  devices  the  in- 
put Is  pin  no.  1*  and  is  identified  by  a 
cotor  dot  {brown  on  MAR-1  and  white 
on  MAR-6)  and  a  bevel  on  the  lead  it- 
seff.  The  output  ts  pin  no.  3,  while  both 
pins  2  and  4  are  grounds^ 

The  DC  power  supply  is  connected 
to  the  output  pin  through  a  resistor 
and  an  optional  RF  choke  (RFCi). 
The  MAR-1  wants  to  see  +5  VDC 
@  17  mA  and  the  MAR*6  wants  to  see 
f^.S  VDC  9  16  mA.  The  DC  vottage 
regulator  in  Rg.  1  {i.e.  U2)  shouW  be  a 
ZBLOe  for  MAR'1  circuits,  and  78L05 
for  MAR'S  circuits.  Both  of  lf>ese  are 
available  either  under  the  part  num- 
bers (78LQ5  and  78L06),  or  as  re- 
placement part  numbers  from  service 
replacement  lines  such  as  f^E  and 
ECG.  Ocean  State  Electronics  canies 
the  NTE  Semkxjnduclors  replacement 
line  [Note:  78L05  =  NTE-977  and 
78L06  =  NTE^988]. 

The  value  ot  resistor  R1  depends 
on  the  reguiator  and  MAH-x  device 
used.  For  eltf^er  case: 

Rl  (ohms)  =  V^  -V/I^A  X  t.OOO 

Where: 

R1  is  the  value  of  resistor  Rl  in 
ohms; 

Vo  Is  ttw  output  voUage  of  L^ 

V  is  the  preferred  tenninal  voltage 
ofUI. 

Equation  [1]  evaluates  to  56  ohms 
for  the  MAR-1  conditions  (use  56 
ohms),  and  88  ohms  for  MAR*6  oorKJt- 
tions  (use  91  ohms). 

A  printed  circuit  pattern  for  the  cir- 
cuit of  Figure  1  is  shown  in  Figure  2.  If 
you  don't  want  to  bother  making  your 
own  board,  then  you  may  order  one 
from  FAR  Circuits  (18N640  Field 
Court.  Dundee  (L  60118)  tor  $4,75 
plus  $1 ,50  S  &  H  per  order 

The  input  circuit  for  Ifie  MAR»x  de- 
vice is  a  low-pass  filter  in  series  with  a 
high'pass  filter.  The  values  for  the  in- 
ductors and  capacitors  are  fourxl  from 
tabtes  in  Vre  ARRL  HafKSxxjk  for  Ba- 
dio  Amateurs  A  limited  set  of  these 
values  (for  1  dO  ripple  factor)  Is: 


MHx 

MHx 


LI  •  K1/F 
L^«IC2/F 
L3«K1/F 

L4  =  K3/F 


CI  =  K4/F^^Hz 
C2  =  K4/F„Hz 
C3  =  KS/Fmki 
C4  =  K6/Fmm^ 
C5  =  K5/F„„, 


-        24/FMH^iiM 

17/Fmh^|iH 

7.a/F|^„^  \iH 

=  3473/F„H.  PF 
=  3473/F„„,  pF 

=  2776/F^H^  pF 

=  1662F^^  pF 

=   2776/F^^pF 


If  you  want  to  build  for  0.1  dB  or 
0,01  dB  ripple,  then  see  the  ARRL 
Handbook  lor  the  K  values.  The  induc- 
tors are  r^ade  on  toroid  cores.  Use  ei- 
ther the  T-50-2  Of  T-50-6,  and  wind  the 
cores  with  enameled  wire.  TTie  num- 
her  of  tums  is  found  from; 


FfQure  1.  Circuit  for  sing(e-band  preampiftiers, 
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N  =  100^l^,VAi 


N  is  tlie  mjfuber  of  turns; 

L^  is  the  noquired  inductance 
in  microbenrys; 

Ai_  is  a  property  of  the  torokJal 
core  (49  for  T-50-2  and  40  for  T- 
50-6). 

The  last  coM  in  the  circuit 
(F^FCi)  is  actuaiiy  us^d  as  e 
peaking  coil  to  Improve  tfte  band- 
width. TTiis  coii  should  have  an 
inductive  reactance  about  four 
limes  rhe  output  impedance  at 
liie  lowest  frequency  of  opera- 
tion. Because  both  input  and  out- 
put impedances  on  the  MAH-x 
devices  is  50  ohms,  the  Inductive 
feactance  of  RFC1  should  be  on 
the  order  of  200  ohms  (but  the 
precise  value  is  not  lernbly  critical). 
Find  the  indudance  from: 


Figure  2.  Printed  circuit  pattern  for  the  circuit  shown  if]  Figure  1. 


t.^  =  200  ohms/SitF 


MhiZ 


For  example .  for  a  14  MHz  receiver 
this  equation  evaluates  to  2.3  fH.  tt 
a  T~50-2  toroid  core  is  used  to  make 
this  coi^,  then  22  turns  of  wire  are 


iBQUired. 

Conctusion 

The  siri^-band  receiver  preampti- 


fier  will  go  a  long  way  towards  boost* 
U1Q  Itie  poor  perfomnance  of  marginal 
receivers.  It  is  easy  to  build,  and  b^ 
haves  qutte  niceJy. 


.ComerBeam? 


SWR  <:  1.2:1  licrms  tbc  band 

Gain  of  a  15  fi  Yhlji 

No  dimeftsion  t>vdf  7  H 

40  dB  FrLini-uj  Back  Raiio 

&f  Hilf-power  Beamwkitii 

Mounts  diran.ly  ui  n^ast 

Vbrtkal  or  ^khhamttl  BalidzaikHi 

Zmeuas  S  14i,  220  MIfe  SI 45.  70  <™  Si  1 5,  DuaJ  1 46, 440  S J  65 

Weighs  oaly  10  fl^  Add  Sll  Shipping  &  HaivUiiijj.    tnlo  St. 


Box  50062  Prmt)  OT 114605 


Older  Hoc  U» 
801  373  &4i5 


CIRCLE  380  QU  READER  SERVICE  CARD 


2  Meter  Portable 

AiTOW  (Bhaa)  Anteima 

TTuB  IB  the  one  you  have  heard  about 
Changes  froiD  a  walkm?  stick  to  a 
4  ei^nenl  be  Am  m  less  Oie  2  muiutea 
Strtm^A  Light  Weight       *  „„  qq 
Smtply  ihe  Best  *  iO)^ 

Arrx>w  Antenna         ^^ 

1461  Peacock  PL      ^'*'*p*'"*       ^q^^  663-5485 

Loveknd,  CO    S0537         f«e  (303  >  663-5065 

aRCI^  80  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerrotd'\  Oak,  Scientiffc  Atlantic,  Zenith,  & 
many  others,  "New"  MTS  stereo  add-on; 
mute  &  volume.  Ideal  to  400  &  450  owners. 


1-800-826-7623 

B  &  B  INC.  ■ 

3584  Kennebec,  Eagan  MN  55122 
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A  Key\ote  Speaker 


Order 
SPK13 


*249"* 


from  Grot^e! 

Ttie  Grove  cogineering  team  has  created  tfie  most  revolutionoTy 
audio  (Kcessory  on  fhe  communication  market:  the  SP2D0  Sound 
Enfuincer 

Hdl^  in  a  stylsh,  sofid  oak  cabinet  hand  ci ofled  iilhi 
mountotiss  of  Noflh  CoioIIiki,  ,  the  SP200  is  sure  to  enhafice  any 
rack  room  T^  control  panel,  cottstnidd  of  stvrdy,  bbck 
aluminym,  lios  be^  designed  fc^r  optimum  eiise  ond  convenieiKe 
vfh^  tuning  and  refining  signals. 

The  SP200  combines  a  powerful  audio  omplifier,  top-c^f-the-line 
speaker,  and  on  odjustable  filler  system  to  create  the  rmtst 
versatile  llslcning  environment  ever  available  to  radio  enthusiasts. 
Ihe  keen  peak/notch  filter  system  md  odvarHed  mise  Jimitef 
allow  the  listener  fo  put!  ficor  end  dj^frnd  signok  out  of  fbe  bflie 
of  int^ereme  ond  background  mMse,  while  the  (»^us1able  bass 
and  treble  coofTots  provide  the  flexibitty  to  create  [ust  the  s^xind 


ym  vBit.  FSK,  RTTY,  pocket,  FAX,  CW  and  oil  other  data  systems 
*  Pius  $7.50  UPS  Ground  SMpplng  are  enhanced  whtfe  inteffetence  and  eledrkol  noise  are  reduced 

or  even  eliminated  by  the  onalog  (mdio  processor. 

The  SP200  aho  comes  equipped  with  a  stereo/mono 


h{^aclphor>e  jack  for  private  listening,  ond  an  automatic 
tope  activator  so  thai  you  never  hove  to  miss  anything. 
Iry  the  new  Grove  SP200  Sound  Enhtmcef  inith  ywr 
receiver,  scanner,  or  triiiscervef  and  enjoy  the  latest  in 
speaker  sophisticatioii;  youD  agree  ifiis  fi  tniEy  a 
keynote  speoker! 


P^wer  fiequtred:  12  til  14  VOC  #50D  n^*  120  VAC  idaptor  tird 
Aidio  Pvmt  Output  2  W  @  10%'mD  (fi  ohms) 
Aidto  Selecttvtty:  Peak/AotcH  30  d8  or  greater,  0.3-6  km 
S^etck  Hoki:  CViO  seconds 

Noi&«  Umlten  Adjtistaltle-tlir^&liold  puisc  »olse  damp 
I  Tape  Actlvaton  Aidlc  actfvattd  (VQ?Oi  3  second  llold 
Tape  Otftpit:  SOO  mVP'P  ®  600  ohms  (nam.) 
Headptiqne  Jick:  Unlversil  mono-wtred  stereo  Jack 
Plinensitins!  10-7/8^**  K^6"7/aWx  7-l/4''D      J 


AM 


m^^m 


Why  pay  ov«r  $400  for  these 
Mparatt  acces$«fies: 

-^Speaker 
-►Adjustable  HIter 
^Recorder  Activator 
-f  Audie  Amplifler 
—►Audio  Activated  Squelch 
-f  Noise  Umltftr 

When  you  can  have  it  all 
in  the  new  Grove 

SP-200 

SOIiniiE)  ENlI^iiSddBK 

CALL  NOW! 

(800)  438-8155 

(704)  837-9200 


GROVE 

ENTERPRISES 

Changing  the  way  you 
hear  the  world 
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Nunib«r  19  iM)  your  Feedb^k  card 


Low  Power  Operation 


MichaeiBrycQ  W&8VGE 
2225  Mayffovter  NW 
Massiiion  OH  44S46 

With  tfie  comfftg  of  inrfnter.  the  days 
are  shorter  and  Ihe  nights  are  longer, 
just  perfect  tor  some  late-night  QRP- 
Ing.  Butf  sometimes  you're  just  not  in 
the  mood.  Wait,  instead  of  talking  your 
^Ifa  into  letting  you  go  to  the  next 
hamfesi,  how  about  iring  up  the  word 
processor  for  some  letter  writing? 
VvB  compiled  a  list  of  cuirem  QRP 
dubs.  This  is  the  most  complete  fist 
I've  been  able  to  compile. 

QRP  ARC  I.  c/o  Mike  Bryee 
WB8VGE,  2225  Mayflower  NW,  Mas- 
sHIon  OH  44647.  $12  for  new  mem- 
bership, $10  for  renewal,  $2  for  lafo 

CW  Operators  QRP  Club,  c/o 

Kevin  ZieU  VK5AKZ.  41  Tobruke  Ave. 
Si  Marys  SA  5042  Australia.  $14  for 
US  membership. 

G-QFtP  Club,  c/o  Mike  Kiigora 
KQ5F.  £046  Ash  Hill  Road,  Carrolfton 
TX  75007.  $12  for  US  membership. 

MM^an  ORP  Club.  654  Georgiai, 
Marysville  MJ  4S040^  $7  for  new  US 
membership. 

The  Northwest  QRP  Club,  Bill 
Todd  N7MFB,  2418  55th  Ave  S.W.. 
SeatlJe  WA  08116.  $10  for  new  rr^em- 
bers. 


The  QRP  Club  of  New  England. 
Frake  IMGlG.  RO.  Box  1153, 
Barnard  VT  05031.  $10  for  new  US 
membefs. 

U-QRP  Club,  RO.  Box  100.  Sanan- 
$k-31  Russia  430031.  Urtknown  mem- 
tsership;  newsletter  Is  in  Russian. 

NorCal  QRP  Club,  Jim  Gales 
WA6QER^  3241  Eastwood  Road, 
Sacramento  CA  95621.  $5  for  US 
membership. 

K5F0  QRP  Kews letter.  Chuck 

Adams,  Twilight  Publishing  Co.,  1301 
Highway  407.  Suits  #353.  Lewisville 
TX  75067-  $10  for  12  issues. 

St.  Louis  QRP  Club.  Keith  Arns 
KC0PR  2832  PenBrooke  Lane,  St. 
Charles,  MO  63301.  Dues  are  uit- 
Nnown  at  this  time. 

Oklahoma  ORP  Club.  OK  ORP 
Qroup,  Don  Kelly.  £<Sior,  703  West  8th 
Street  Edmond  OK  73003.  No  dues, 
but  $10  donation  helps  the  club  out. 

£A  ORP  CLUB,  c/o  Sr  Miguel 
Molirra,  Avenia  Rio  Oe  Janeiro  123  2-1 
06016  Barcelona,  Spain,  No  kfddir^, 
the  newsletter  ^s  in  Spanish. 

OK  QRP  CLUB,  c/o  OKICZ,  Petr 
Doudera.  U  i.Baterie  1,  16200  Praha 
6.  Czech  Republic.  15  iRCs  or  $10 
dues.  The  newsletter  has  English 
translations  for  the  most  of  the  text. 


Photo  A.  The  NofCai  Sierra  muitiband  transceiver. 


Wl  QRP  Club,  P.O.  Sox  111, 
don  Wl  53919-0111.  Dues  suggested: 
$5$ia 

Ctfitral  Pennsylvania  QRP  Soci- 
ety, Cameron  Bailey  KT3A,  R  0.  Box 
173.  Mount  Wolfe  PA  17347. 

Coforado  QRP  Club,  Rieh  High 

WOHEP,  14261   East  4th  Avenue 
#161,  Aurora  CO  60011-8711. 

There,   that   should   keep   you 
busyl 


Photo  E  inside  fhe  NofCai  Sierra.  The  pfug-ln  band  moduie  is  in  the  center. 
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Home*Briw 

tf  you've  been  thinking  of  a  late- 
winter  project,  I've  got  two  you  may  be 
interested  in.  Both  are  transceivers 
you  can  build  tor  either  30  or  40  me- 
ters. The  first  one  is  the  40-40  rig 
made  possible  by  the  New  England 
QRP  Club,  Late  word  has  i1  the  40-40 
is  also  available  on  80  rifeters.  and  a 
160  meter  version  is  on  the  drawing 
boaid.  The  hg  is  on  a  single-sided  PC 
board.  This  one  board  contains  both 
the  superhet  receiver  with  a  crystal  fil- 
ter and  the  2  watt  transmitter.  Full 
etectronic  QSK  is  used  tor  T/R  control. 
The  entire  rig  can  be  put  inside  your 
shirt  pocket.  The  40-40  was  designed 
by  Dave  Benson  NNIG.  Kits  am  avail- 
able from  Dave  tor  $43,  at  80  East 
Robbins  Ave..  f4e«ington  CT  06111. 

Wtiafs  unusual  atx^ut  this  rig  is  the 
lack  of  an  IF  amplifier  From  the  mixer, 
the  signal  is  routed  through  the  crystal 
filter,  and  then  directly  to  the  BFO. 
There's  plenty  of  gain  in  the  chain  for 
weak  signal  work,  and  without  the 
hassle  of  tuning  Ihe  IF  for  the  conact 
peak.  Only  two  crystals  are  used  in 
the  IF  filter,  tHJt  they  are  plenty  narrow 
for  CW  work.  Adding  an  extra  crystal 
in  such  a  simple  rig  does  not  incmase 
the  selectivTty  of  the  rig  so  much  that 
most  of  us  can  hear. 

Another  important  feature  of  the  40- 
40  is  the  way  the  tuning  is  accom- 
plished. Instead  of  the  usual  variable 
capacitor,  a  varactor  is  used.  A  stable 
mference  voltage  is  applied  to  the  var- 
actor via  ttie  from -mounted  lOOk  tun- 
ing pot.  This  sctieme  works  quite  well 
My  first  attempt,  however,  did  not  fty^ 
oui  of  the  junk  box  i^jne  a  1  DOk  pot  all 
right,  but  it  had  an  audto  taper  instead 
of  the  required  log  taper.  With  this  pot, 
the  rig  proved  almost  unusable.  Use 
the  proper  taper  on  the  tuning  pot. 

The  40-40  lacks  two  other  fea- 


u 


FIBERWHIPS" 


GO 

MONO 

H.R  1/2  WAVE 

DIPOLE 

Horizontal  or  Vertical 

MODEL  Dt-2B 

For  apartments,  attics, 
boats,  RV's  and  campsites. 
Antennas  restricted  areas, 
etc. 

Available  in  6,  10,  12,  15, 

17,  20,  30,  40,  75  meter. 

Double  U-BoH  L  Bracket  fits 
up  to  1  1/2*  mast  30^239 
connector  w/any  two  same 
meter  "Fiberwhips",  Totai 
installed  length  16  fl.  250 
Watte. 

$45.00 

+  $6.00  SdH 
5%  Sa/fis  Tax  $.C. 


^ 


GuaranfA 


P.O,  Box  3461 
Myrtle  Beach,  S.C.  29578 

1-800-722-2681 

Prices  inside  Continentai  U.S.A.  only. 


BUY  AMERiCAN,  BETTER  PRICE  AND  QUALITY 

Tbe  SG20QO  HF  transtshmf  t$  typ«  aiccepled  lor  convn«fcial  and  marine  serwioe 
made  wrfh  trgi^DQnaJ  U^S.  oofnfricr»al  radio  qualiiy  {arid  of  o^ne  n  can  be  used 
on  VPit  ham  tstarxJs  also)  Wtnie  ihe  Japanese  r&aios>  IWVQ  2  finaj  tranaalOiB  Ihal 
amn  to  piil  ouA  10Q  wAQs  on  i}i«  tow  c^n4S  and  ortty  7S-8S  watl£  on  lert  metfiis, 
the  SG2000  has  4  laqje  tr^nststms  thai  loaf  atong  at  1  SO  waits  on  ALL  THE 
BAKDS  INCLUOING  lO  METERS*  Some  ol  the  SG2QOQ  features  aro:  1}  A 
oontroi  fi&d  remfltaliie  (no  spoc^  kn  necessai^}  u«  to  ^S<r  away  nmm  the  rig. 
p«rtKi  tor  amomodoes  arxl  boats.  Up  lo  5  hea^  can  i»  ufjii^ed  ami  Ltsed  as 
inietconts  also.  2)  The  largest  display  ot  any  HF  rra^scetvef  3)  <&4A  pre- 
Itfogiannied  memories  and  \OCi  user  inrogranvnafii^  memonta.  4}  opefatsie  emm 
*50F  (-45C)  10  leSF  (+a5C).  voo  want  quality  rig*i.t?  Hete  i«  whal  EVERY 
SGSOOO  must  endure  befchre  Eney're  sNpped;  frem  Itie  factory:  IJi  They're  fiactory 
Bfignefl^  2}  EVERY  SG^flOO  tS  keyed  tfown  at  tult  po-^vef  iCW  T50  WatB)  Jnto  an 
<ifwn  ansenria  tof  atjoui  to  seconds,  then  conn-acted  to  a  shortecf  antenna  and 
KOy^d  down  fc^r  ari  addllidnal  10  seconds.  3)  EVERY  SG2Dt>d>  ts  put  in  the 
'BuFtN-iN"  rack  aria  Keyed  down  for  24  hours  non-stop  at  full  power  CW.  Don't  try  that  wILti  tlie  torefgn  radios.  4j  EVERY  SG^ooO  is 
ttien  rie^ciieckod  tor  allgnmont  g.ncJ  put  in  (ho  "TORTURE  RACK"  where  Bhey  ara  ^(eyed  on  and  off  e^&\y  10  seconds  for  24  hours.  S) 
The  SG2000  \n  then  re-ovaluaEed'  and  all  conlrol  funcllona  are  verified  la  ensure  ihat  the  microprocessor  Is  up  to  spec.  THEN  AfsfD 
ONLY  THEN  JSTHE  SG2000  ALLOWED  TO  LHAVE  THE  FACTORY. 

Vr\e  bottom  line  is  prico,  you  know  tiow  expenstva  commefclal  rigs  are  rtormally.  w©  ara  soJiing  the  SG20DD  BELOW  DEALER  COST 

at  only  £t,&a5.0D  eathJ!  Tt^aTs  a  S400.QD  $avJngs<  wg  guci ranter  lh€  ii^s\  price. 


The  SGg30  SMAFiT-TUNER  ts  the  best  hf  atitotuner  at  any  pi  ice.  and  to 
prDTWte  a  prod'ucl  thai  is  mada  in  ma  USA.  twe're  dtedng  it  allhc  s^ianiaed 
pest  price  of  or%  S44d  OOf'  WHY  THE  SG£30?  BECAUSE:  When  you  tii%  ari 
antJSftfta  ai  c s  base  you  are  resonai»r»g  ms  antenna,  instead  of  jyst  mafe^twg  me 
coaji:  !o  9^  radio  as  wilti  othe^  tun>efs  suan  as  the  AT50.  etc.  Ttit  tssM  VOUR 
SiQUAL  3ETS  OUT  UUCM  BETTER  The  K^mood  AT50.  AT450  and  Otier 
S^rrulaf  tuners  can  0(%  malcn  3:1  rri^ma&^ties  (YES  00*y  3:1)  so  fOfg«  matehng 
anymmg  but  a  Taidy  decent  antenna-  Ttie  5G230  can  iratch  llnom  0.5  Ohm  to  10 
iiotvn  antervias  (up  to  a  200:1  miMiaicftJ,  :So  ncan  mai^  match  random  Mrires, 
r^n-gutters.  sixipp^  arts.  «ie.  Th«  resdt  MORE  POWER. 


SavVip  The  LORD 
Since  1987 


Tootder.  aend  ctieck  or  imnty  ontor  wth  53-50  tor  st^fibig.  aiong  wlh  youf  shipping  acUvu  (wfry  no  U.S-  PoeS 
Oftice  Boxffs,  UPS  wifl  sxA  dcAwr)  «nd  Telaphone-  number  Iffi 

Joe  Branca  to 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach,  CA  90803 

CA  Rtsdenis  Add  8  1/4^  Sain  Thk  Atastta.  HawaM.  and  Canadian  REfsidenIs  please  atod  US  Money  Order 
+  $1 7. to  for  stupping. 

If  you  Wish  more  infomiatJOn  piG^se  send  a  SASE  !0  t^i^  above  address.  For  COD  orders.  caH 
(aiO)433-5fi6Q.  ouifiido  of  CA  Orders  Only  can  (800)933*HAM4  and  leave  a  message. 


QRCLE  1S  ON  READER  SERVICE  CARO 


ORCLE  3d4  OH  READER  SERVICE  CARD 


BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


CLOSEOUT 
SPEC  I A  LIU 

ORIGINAL 

YAESU  R-416 

Battery  FNB25 

7.2V  @  600MAH 
(Also  works  with  FT-530) 

$25.00 

GREY  ONLY 


ON  ALL  •  REPLACEMENT  BAHERY  PACKS 

MASTERCHARGERS  •  POWERPAC+ 

FOR  THE  MONTH  OF  DECEMBER 

Monthly  Discounts  Applicable  To  End-Users  Only 


NYS  residents  add  8  t/?% 
sales  tax.  Add  S^-OO  for 
postage  and  handJing 


Prices  afid  speciticalsons  $.iit^ierl  »Ofi*iar«rge  Mfthtuil  r    ■ 

W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksville.  NY  1 1801 

WORLD  WtDE  DISTRIBUTORSHIPS  AVAILABLE  PLEASE  INQUIRE 


MADE  IN 
THE  aSJi. 

aCNOFOfi 
FHtE  CAT*LOC 
4|>iP  P1IIC£  UST 


Jn  U.S.A.  and  Canada  Cail  TofI  Free:{aOO)  221-0732  •  !n  NY  State  Cat!:(516)  942-0011  •  Fax:{516)  942-1944 
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tures— a  RIT  and  an  AGC.  You  ride 
the  volume  control  to  keep  strong  sig- 
nals frdfVt  overloading  the  recaiver 
Aclding  a  BIT  control  is  possibte.  and 
I'll  have  some  more  deiails  soon. 

Another  rig  you'll  be  hearing  a  lot 
about  is  !he  Si«n^  from  the  NorCai 
group.  The  Sierra  is  the  brain  work  of 
Wayne  Bufdick  N6KR  This  is  an  all 
bend  rig  usirtg  pJug  \r\  band  modul^^^ 
Opemlion  from  160  meters  through 
\0  will  be  possible,  with  the  proper 
band  module.  This  rig  is  a  b\X  more 
complex  that  what  we've  seen  com- 
ing from  the  NorCal  group.  It's  a  dou- 
ble-slded  board  with  plated  through 
holes,  Tve  been  told  there's  even 
gold  plating  on  the  band  module  fm- 
ger?.  It  iooks  like  a  first  class  hg.  IVe 
not  been  abia  to  get  my  hands  on 
one,  as  they  are  still  in  the  get  the 
bugs  out  stage  of  development.  I've 
tr^uded  som^  photos  of  the  rig,  in* 
side  and  out,  so  you  can  see  what 
you'll  be  up  against 

Bll  Paul  KD6JUI  took  a  Serria  out 
for  sorne  bicycle  mobite/hiking.  Bil 
w  riles: 

"Ten  touring  bicyclists,  most  of 
whom  had  never  met  one  another, 
met  at  Crescent  Lake,  Oregon,  on 
August  27  to  ride  a  poillon  of  the  Pa- 
cific Crest  Bicycle  Trail  for  a  week. 
Among  them  were  two  women,  two 
Germans  and  fouf  hams. 


PtiQtQ  C.  The  Pacific  Crest  Bike  Tour.  Ciockwfse,  beginr)ing  at  upper  left:  Russett 
Dwarshuls  K88U,  Gottfried  Ktoyer  DLZfvfFJ/AAUQ,  Cory  Mitchum,  Liz  Burke, 
Jan  Maurer,  Rich  Lesnik,  Tom  Hook,  Dan  Arbogast  N0DA,  BU  Paul  KD6JUI,  anct 
Dan  Ogifvie. 


The  hams,  Dan  Arbogast  N0OA 

of  Corvallis,  Oregon;  Russell 
Dwarshuis  KB6U  of  Ann  AibOf,  Mlchi- 
can;  Gottfeied  Kloyer  DL2JUI  of 
Wessling,  Gem^any;  and  trip  organiz- 
er Bil  Paul  KD6JLJI  Of  Dan  Mateo, 
California;  operated  QRP  HF  fmm 
campgrounds  along  the  way,  as  well 
as  keeping  2  meler  communications 
between  slow  and  fast  groups,  and 
between  groups  taking  slightly  differ- 
ent routes. 

^'Dan  Arbogast  worked  mostly 
2  meter  packet,  while  the  other 
hams  worked  mostly  40  meter  CW 
QRP,  with  some  success:  Japan* 
Alaska,  Hawaii,  Canada,  and  all 
the  Pacific  Coast  stales  were 
worked- 

*An!ennas  used  were  a  40  meter 
inverted  V,  a  20  me\er  end -fed  dipole, 
a  40  meter  half -wave  vertical  and  a 
40  meter  ham  slick  mounted  on  a  re- 
cumbent bicycle.  Ptswer  in  most  cas- 
es was  provided  by  solar  calls.  Paul 
successfully  rield*tesls  a  prototype 
Sierra  QRP  rig  being  readied  for  its 
members  by  !he  Northern  California 
QRP  Club. 

Xomblning  beautiful  scenery  with 
hamming,  camping,  rigorous  bicycling 
(the  cyclists  climbed  a  cumula- 
tive 14,000'  over  a  week)  was  a 
potent  thrill  for  all  radio  amateurs 
involved." 


1000  MHz  In  One  Sweep! 

AVCOM'slSkwPSASSA  PottableSpectrumAnalyzer 


The  newest  in  the  line  of  rugged 
spectrum  analyzers  from  AVCOM 
offers  amazing  performance  for  only 
$2,855. 

AVCOf^'S  new  PSA-65A  is  the 
first  low  cost  general  purpose  port- 
able speclrum  analyzer  Ifiat's 
loaded  with  features.  It's  small, 
accurate,  battery  operated,  has  a 
wide  frequency  coverage  -  a  must 
for  every  technician's  bench.  Great 
for  field  use  too. 

The  PSA-65A  covers  frequen- 
cies thm  tOOO  MHz  in  one  sweep 
with  a  sensitivity  greater  than  -^ 
dBm  at  narrow  spans  The  PSA- 
65A  is  ideally  suited  tor  2-way  ra- 
dio, ceHular.  cable,  LAN,  surveil- 
lance, educational,  production  and 
R&D  work.  Options  Include  fre- 
quency extenders  to  enable  the 
PSA-65A  to  be  used  at  SATCOM 
and  higher  frequencies,  audio 
demod  for  monitoring,  log  jseriodic 
antennas,  cafrying  case  (AVSAC), 
and  more. 

For  more  information,  wrrte,  FAX 
or  phone. 

A¥COM 


SWEEP  HATE  cantra35tti9 
tpe»d  at  trie  sweep  ^ros« 
Ihe  CRT. 


La^  bngrtt  sosen 

OUiQDOr  Jfffl  I^^ODOf 


VERT  1%  used  to 

posillon  [he  display 

on  |h@  screen  SCALE  se\Gc\&  an  amplitude 


CENTER 
FREQUEf^CY 

4  aigit  LCD  display 


POWER  $«ii^  has  3 
pps^  pT^s  Battery  OpefSlion, 
SiatiOoy  and  AC  Line  Op€TBr 

teofi.  En.  DC  Power  smU* 
on  near  panel  loT  iSvon 

opdra(i05. 


BAT  CHG  Bwitcti  rechafges  PSA-65A  to 
QQ%  capacity  in  appfOx  6  tiQurs. 


AUDIO  OUT  drives  low 
irFjpec^c@  earohont  or 

provided  witj  (KutJOf&t  dei7!>od. 


AUDiG  DEMOD 

ac£vat$$  9udio  d^mocf 
boara  arc  sets  acjd^ 
levef. 


TUNING  adjusts  Ihe centBr  (r^quency  ol  tl>9 
ani3lyzer  sp  thai  signals  of  iJiteresl  appaar  attha 
center  of  ihe  dispFa/  and  1t>eir  fraqufinii^  «g  read 
ouioncheLCD. 


REFERENCE  LEVEL  ad|t^ts 
\s^p{A  attenuator  and  JF  gairL 
Csiirmor^  ip  dBm  and 
dfimv  afB  provided. 

ZERO  SPAN  ivarily  f^aces 
inal^^zr  ir  le^  ;paii  tnode 
sidadivatessudg 

[ieingciiiior  lor  oomvieiQ 


SPAN  conitmis  nc  wid!ii  of  the 

speclTvim  beiptg  dispJayed  aid 
auiGfr  at'ca  ly  sheets  optimum 
reKHuTion  Itiier- 


RF  INPUT  accepls  stgrmis  to  be 
DbssFved  from  fess  !han  2U\\i\o 
greater  tiian  tO&OMhr 


VAR  SPAN  r6duc«5  ttie  wtiih  d 
Itifi  5;^;rum  being  displayed  fv 
Ocser  SJQfta  eitar  na*  c^  i-d 
vi^iancsd  arrpii^uoa  accu^qr. 


BRINGING  HIGH 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD 
RICHMOND,  VIRGINIA  23236 
804-794-2500  FAX:  804-794 -8284 
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SOOKHz  to 
1.30GHz, 

lOOOCh^nek 
AM/FM/WFM 

Tot^  covei^age  at 
a  ver>'  economi- 
cal price.  VFO, 
Search  lockout 
and  Full  fmiction 
LDCdispI^. 
St^  dfft^Ti  to 
5KHZ.EEPROM 
Oicitior).  BNC 
antenna  comiec- 
K3r.  Size:  5 1/^li 

Wl::  14oz. 
Includes  AA 
Batteries.  Cell 
blocked  for  use  in 
USA,  CaU  (M-lax 
TOl  ike  in  USA 
and  Canada.  24 
boiDBaday,? 
daj's  a  weeL 


TRIDBfiT 

TB1200  Now  Onfy 

$359, 


c 


CCl/v<MLlNli.A'-lQMS 


1  800  445  7717 

10707  E.  106th.  Frshers,  IN  46038 
International:  317  842  7115  Rax  317  849  8794 


CIRCLE  tW  ON  READEft  SERVICE  CARD 


THE  MAGIC  BAND  •  SIX  METERS.  The  best  of  both  HF  and  VHR  Enjoy 
great  DX  during  band  openings  and  full  repeater  operation  at  other  times. 

•  BUILT  TO  MIL-STD-81 0  2  YEAR  WARRANTY 


SPECIFICATIOKS    PCS-750DH 
liqwr!£ie$:  RX  46-54  MHz 


TX 


Memories: 
Tonst: 
Keypad: 
DC  Power 


ASPCn  h<MA< 


Si2f: 


c  0.19  uV 
for!2aBSlNA0 

m 

m 

urn  DTMF 

+13.8vOC§ 
9  amps  (t/p) 


2'H)(5.5TVx725'D 


AZ61 

4e-54MHE 
5D-54MH? 

&13i  Watts 

<116|^ 

{Df  12  d8  SINAO 

40 

39 

PjFtig.  and  DTMF 

+12  vDC  @ 

1.5  amps  (lyp) 

operates  over 

-6tQ+16vOC 
6J5'HK2i'*W)(1.rO 


TO  PLACI  ORDERS 
CAli  1-800-643-7655 


PCS-7500H  MOBILE 


AZ'BI  HANDHELD 


^AZDEN 

^i^^^^HCO  MMUN4CAT  iOHl    b  I  VISION 


147  Wew  Hyde  Park  Rd„  Franklin  Sq.  NY  11 010 
;    (516)326-7501  FAX  (516)  323-7506 
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The  Orlando 


HamCatioii 


Hurry!  Last  year  was  a  complete  sellout.  All 
exhibit  spxe  was  taken.  The  Fairground  has 
enlarged  its  Facilities  and  we  now  have  more 
air-conditioned  space. 


Central  Florida  Fairgrounds 
February  17,18,19,1995 

'   Name 


ARRL  North  Florida  Convention 


Call 


1 


PRIZES 

FORUMS 

EXAMS 

EXHIBnDBS 

WAPTABI£S 


TAHGAH 


Address. 
City 


State 


Zip 


Tickets-BeforeJan  15(    )    @$6.00    Tot( 
Tables  (    )     @  $25.00   Tot( 

Tailgate  (    )     @  $15.00  Tot( 

RVPerNITE  (    )     @  $16.00   Tot( 

Make  checks  to  HamCation  &  Maif  to:  HaniCation 
LP_^.  Box^781 1;_prlandOj  [L  ^54J8ri _  _ 


J 
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Numbei'  20  on  your  Feedback  caffd 


M  mm  nuiriDer  ^u  on  your  reeai 

Hams  with  class 


Caroie  Perry  WB2MGP 

Media  Mentors  inc. 

P.O.  Box  t31B46 

StBten  l$ian6NY  10313-0006 

Where  in  the  World  are 
Geography  Resources  for 
Teachers? 

•Okay,  kicfs,  now  open  up  your  ge- 
ography books  and  let's  read  about 
the  topography  and  climate  of 
Ecuador."  Students  who  are  lucky 
onough  to  be  in  a  classroom  with  a 
ham  radio  wit  J  never  have  to  b6  sub- 
]ect@d  to  th]s  kind  of  introduction  to  a 
geography  lesson. 

Gone  are  the  days  when  geogra- 
phy In  a  classroom  referred  only  to 
the  ability  of  students  to  spot  places 
on  a  globen  or  to  mentally  match 
fifties  with  countries,  or  capitals  with 
stales.  Sadly,  many  people  have  the 
peviception  that  geography  Is  about 
the  kx:atk>ri  of  specif h:  places.  As  citi- 
zens of  an  "eveX'Shrinking"  world,  we 
can  no  longer  afford  to  present  a  one* 
dinienskirtar  view  of  geography  to  our 
chfkiren. 

Oeography  should  be  taught  as  a 
way  of  interpreting  the  world  an^urtd 
us.  Geography  Is  an  on -going  phe- 
nomenon involved  with  history,  cuU 
lure,  and  a  country's  contemporary 
problems..  Amateur  radio  In  the  class- 
roorn  allows  the  teacher  to  teach  ge- 
ography on  a  need -to- know  basis.  My 


classfoooi  to  set  up  in  a  way  that  ah 
lows  easy  access  to  wall  maps, 
globes,  and  atlases.  The  students  are 
always  eager  to  point  to  the  spot  on 
the  map  where  the  voice  on  the  radio 
Is  coming  from. 

Ther^  are  many  resounds  f6r  the 
teacher  of  geography.  Be  sure  to 
avail  yourself  of  only  the  most  curnanl 
materials.  Geography  belongs  as 
an  integral  pari  of  the  amateur  radio 
curriculum  for  youngsters.  An  attrac- 
tive QSL  card  from  some  faraway 
place,  or  a  souvenir  or  snapshot 
from  another  state,  car  trigger  off  an 
entire  social  studies  unit.  The  teacher 
who  uses  the  radio  must  be  flexible 
and  ready  at  all  times  to  respond  to 
the  Interests  and  needs  of  the  stu- 
dents* 

Very  often,  I  work  with  the  social 
studies  teachers  at  my  school  to  bet- 
ter coordinate  a  really  stimulating  in- 
troductory session  or  to  follow  up  a 
ge^raphy  lesson  in  a  meaningful 
way.  The  siirth**  seventh-  and  eighth- 
grade  social  studies  students  look 
forward  to  visiting  the  ham  radio 
room.  They  know  that  they  may  not 
ehways  make  the  contact  we^re  look^ 
ing  for.  but  they  also  know  that  well 
probably  meet  someone  f%ew  and  dif* 
ferent  and  that  they  will  definitely 
have  a  fun  time. 

A  group  of  social  studies  teachers 
and  I  put  together  this  list  of  geogra* 
phy  resources.  Be  sure  to  let  me 
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Pnofo  A.  Students  shouia  enjoy  fearmng  about  the  worid  around  them. 


Photo  8.  Ktd$  tike  to  go  to  me  waif  map  fo  pfnpoinf  the  iocation  of  the  voice  on  the 
radto. 


know  about  successes  you've  had 
with  the  creative  use  of  amateur  radio 
In  the  teaching  of  geography  skills. 

The  Geography  Education  Nattonal 
Implementation  Project 

The  following  booklets  on  Guide- 
lines  (or  Geographic  Education:  Sie- 
mentary  and  Secondary  Schoois  are 
published  by  the  Geography  Educa- 
tion National  Implementation  Project 
in  cooperaiion  with  Rand  McNally  & 
Co.  To  order,  contact  the  National 
Council  on  Geographic  Education,  In- 
diana University  of  Pennsylvania.  Irt- 
diana  PA  15705,  or  call  (412)  357- 
S290;  K-6  Geography:  Themes.  Key 
ideas,  and  Learning  Opportunities, 
lid7,  S6.  This  booklet  addresses  lev- 
els of  thinking  and  dimensions  of  con- 
lent  for  elementary  students. 

7-12  Geography:  Themes.  Key 
Ideas,  and  Learning  Opponuniiies, 
1 989,  SB,  The  secondary  level  vol- 
ume provides  a  framework  for  deveU 
oping  courses  of  study 

Grades  4-6  students  participating 
in  National  Geographic  Kids  Network 
use  computers  and  telecommunica- 
lions  to  learn  geography  with  their 
peers  wortdwide.  For  Information, 
contact  the  NGS's  Educational  Ser- 
vices Division,  PO  Box  98018,  Wash- 
ington, DC  20090  or  caJt  t*ao0*36a^ 
2728. 

The  t9$4  Gsogmphy  Assessment 
Framework  (1992),  developed  to 
guide  the  fViAEP  Geography  Assess- 
ment in  1994.  is  an  extremely  valu- 
able instfuctior^  resource  for  teach- 
ers. Strongly  influenced  by  public 
concern  about  our  nation's  geograf>h- 
Ic  ignorance^  it  is  constructed  with 
one  guiding  question  foremost  in 
mind:  'What  fundamental  geographic 
knowledge,  uncterstanding,  and  appli- 


cations should  students  have  mas- 
tered in  order  to  be  informed  and  pro* 
ductive  21st  century  citizens?"  It 
clearly  explains  the  dynamics  of  ge- 
ography education  and  provides  sam- 
ple questions  and  objectives  to  illus- 
trate the  cumulative  nature  of  geo- 
graphic learning.  Copies  are  available 
fn>m  the  National  Assessment  Gov- 
erning Board.  800  N,  Capitol  St.. 
N.W.,  dth  floor,  Washington  DC 
20001. 

General  Reading 

Don?  Know  Much  About  Geogra- 
phy ijy  Kenneth  Davis  tells  us  fasci- 
nating facts  about  the  world  in  an 
amusing  yet  extremely  informative 
way.  Published  by  Avon  Books.  NY; 
$11. 

The  Real  world:  Understanding 
the  Modern  World  through  the  New 
Geography,  1991;  $35:  Houghton  Mif- 
flin Co.  Students  will  love  the  beauti- 
ful photos.  It  addresses  basic  ques- 
tions about  the  physical  and  social 
aspects  of  the  contemporary  world. 

For  parents:  Helping  Your  Child 
Learn  Geography,  1 990,  50  cents. 
Order  from:  Consumer  information 
Center,  DepL  414Y.  Pueblo  CO 
81009.  By  Carol  Sue  Fromboluli.  this 
booklet  provides  games  and  activities 
for  ages  tO  and  under. 

Resource  PI  ace  si  National  Geo- 
graphic Society,  l/th  and  M  Streets. 
N.W..  Washington  DC  20036:  Associ- 
aik>n  of  American  Geog.aphers,  1710 
16th  Street,  N,W.  Washington  DC 
20009. 

Please  be  on  the  lookout  tor  en* 
thustasiic  and  articulate  youngsters 
who  woukl  like  to  be  interviewed  for 
participation  in  the  Dayton  "95  Youth 
Fofum.  Have  them  contact  me  at 

(718)983-1416. 


lei'miiuil  Piograni  foi*  KPC'-3 


User  Friendly,  SpUt-Screcn,  Scroll-Back  Buffer 

Programable  Auto  -  Cotineot  +  Macro  Screens 

Upload  Files  from  Disk  or  Editor 

KPC-]  CflfTniflnd  CcnliQt  fartheinoBt  comtnonly  sised  cotimindi 
Help  Capliom  and  More 

Order  From 


CfTrtK^POEcrliei,  Concord,  N.H.  03301 -4101 


Quality  fVlicrowave  TV  Antennas 


WIRELESS  CASLE  ■  IFTS  -  MMDS  -  Amateur  TV 
yilra  High  Gain  frOdbKl  •  Tuneable  1.9  la  2.7  Ghi. 

*  55'Charnef  Dtsh  System     S  199.95 

•  36-Charn«t  Di£l->  System     Si 49.95 

•  20'Chanf>el  Dish  System    Si 24  95 

•  Oci'iicinol  CuniMKiai  &ii]  Ar-liiiniii  {npc  showtrf  Add  ISO  DD 

*  ¥3^  Antunnii.  Coinpoiieiiti.  Cusrom  Tiiwia  AvsiiOt 

*  Can  ^  mm  (SASE)  For  "FREE"  Catalog 

PtlLUf^-TiCH  ELKTROHICS 
DWiSyvtofn   PJL  B«%  0533  «  SCottsdato,  AZ  fi52S2 

fS02)  §47^T70d  [$3  00  Credit  ^\l  pttCHie  orders} 


LIFETIME 
WARnAHTY 


ULTIMATE  MODIFICATION  BIBLE   VOL  IV 

HEW  AND  MOfi£  COMPLETEIII 

OVER  KM  MIKE  W1RINQ  C0D£5  FOH  Ca  MID  NAlU  FUCHiOe. 

Wtn  ^00  CB  FW^nWQOUUTiON  BOOST  INSTfllXTONS. 

OVER  3 DO  MOD.  fOft  C& Pa's. 

OV£R  1 1h  MOD.  FOR  HAM  RADCS 

CWen   K  COMPLETE  SYKTMESIZED  CRYSTAL  CHARTS 

OVER  25  SCANNER  MOO.  AMD  TiNMETlHF^A^lOHOO 
OVER  fflPRECALCUUtreDMOO  CRVBTAlCHAHTa 
LWER  3CHeuAriC-$  WJD  ANT..C0AXdbGAiNfli3eS  CtW^T^ 

KDC  SOUND 

Conrw,  TX  77302     JMOt^Cilf  40&^2ai47S3    WDtuc  aasa  en  cm 


$29.95 


CIRCLE  274  OW  READEH  SERVICE  CAftO 


CIRCLE  24^  ON  fliADES  SERVICE  CAm> 


CIRCLE  isi  ON  beadh;^  service  card 


60  73  Amateur  Radio  Today*  December,  1994 


ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey.  NJ  07446 

800-345-5634 

Phone  &  FAX  201-327  2462 


ONV  Safely  Belt  With  Seat  Harness 

$89.35 

OS  HA 

We  Ship 
Woridwide 
;^p     O  rde  r  D  e  s  k  Open 
7  Days/Week 

ONV  Toot  Pouch  $15.95 

Add  $4.00  For  Handling  VJSAM/C  CHECK 


ONV  Belt  WO  Seal  Harness 
S74,95 


CIRCLE  102  ON  READER  SERVICE  CARD 


MfcTo     RC-1000 

Computer  REPEATER 
Concepts   CONTROLLER 


Autopatch*  Reverse Autopatch 
«  UserProgrammableCWID, 
Control  &  User  Codes  &  Timeouts 

Manual  mlh  schematics  •  90-Oay  Warranty 

Wired  &  Tested  w/  manual ....  $239  J5 

M*cro  Computer  Concepts 
8849  Gum  Tree  Ave. 


New  Port  Richey.  FL  3^4653 

t'376-6575 


CIHCL£  160  ON  READ£R  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


HOUP 


ELENCO  •  HITACHI  .  B&K  PRODUCTS 
GUARANTEED  LOWEST  PRICES     , 


fO  ORDEfl 
:D        call  TOLL  free 

1-800-292  7711* 
1-800-445-3201  tCan.) 


AFFORDABLE  -  HIGH  QUALrTY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


Hiiachi  Compaci  Series  Scopes 


ILM 


"( 


/ 


*^:^;^-S33."  ^    y 


yi 


STANDARD  SERtES 

S'13?!J25MH2  5349    S-i:^  4DMH2  S49S 
S-l3«SeOMHr5a4» 


DELUX  SERIES 
S  ■  1 33D  SmHg  S44I    S- 1 145  *DW,Hz  SS7i 

5-1360  eoMHrsrrs 


v-5^a  - 

V-522  ■ 

V  iOW  *  lOOUHt  Quil  TnKT  _ 
V-TM5  ,  TMUHi.  QT,  wjtofwr^ 


5^Mfl2.  D«l9yad  SweeO 

5{IMHe,  DC  Oils*!  

40MHI.  aC  OflM! 

^fiMHz.  DC  OH««l 

«gHH£.  Dii«i  Tf*^  


W2S 

_S975 


B&K   OSCILLOSCOPES 


21  so 


'^^■*AHi  ^ubI  Trie* 


on  CRT"  rtru  Ehs  usi  Oicwnsfti  i£-l»5  onty) 
■  PIkrt  much,  much  mof* 


£OMHl  DpMiytd  SwKO 

DmiI  T*m(  %tam J9J* 

2^9(1 '  tOQ|»lz  Tlwt«  trvcc  Py¥  ^^i^  B»*. 

2S3ZA 


2DMHZ  ,'  ^tifl'Sii  SKngs . 


see^ 


DlgJlal 
lluHiTn«ter 

S1 75.00 


ElencoLCR^  OMM 

LCU49SC 


S79 


12  Rb'Klim 
Mucnftn 


%-m  DIgll  Muitlme1»r 

BK.39C 
$139.00 


Dlgjlal  CapacJiBnce 
Meier 

$49.95 


l-t.-2  Di^ii  LCD  MdSiui' 


Oigjtal  MullLm^rer  Kit 

J  By  Senco 

M'S^ei  :Jluembl«l^|98JXI 


■■  M 

m 


Digital  LCRM«t«r 
$79.95 


Frequency  Counter 

F.12251 

$225.00 


FuncEion^ieneretQr 


$239 


FLUKE  MULTIMETERS 

CAll  Mod«lt  Avail  Dbt*  CaNi 


S 1  ^t  DO 

$57  « 


MtorlH 


FM  Hecei\rer  Kit  &  Training  Course 

S44.95  Jlft2N6lMii 


*  Cltifl  SI  IT  :   ntttf  rfii. 
fa 


•*;'■ 

** 


*i 


f 


S34.95  Aflitiw  Kir 


Bkitane  SoliiferEng  Iron 


isorir  #ni« 

S2*SS 


it 


Combination 

EmIj'MicfOwave 

Tesief 

$89,95 

i&rf^  ant  mfimiBt  J*£ti 

MidttCfy'' 


Telephone  Krt 
PT'223K 

$14.95 


ilj      *X 


Tran»lslof  FadioKlls 

wi1h  TtiJfiInf  C^^flt 
AUFU  FiBdhb 

AMnadaKM 


ypc  ^iKiFl^Pin^  4$  S1*l£5  ^'^  OTh£RS  C«Ll 

iL  PES  gd*  7  75^411 

PRQBE5  iNCt  AIL  SCOPES  1  M£TEfl3 


Functioit  Generic  or 
$29.95 


Teleplionfl  Line  AnaJyier 


Learn  to  Build  and  Program 

Computers  with  this  Kit 


HIMOOO 
By  Eiefico 

$129.00 


f^  It  M%  rta  RUli  ^tOMH  f^d '»-; 


Electronic  Too!  KH 

TK-1M& 


S33  9& 


A  pr<c>1«ss»9nil  vi^dtrlool  kit 


Digital/ Ana  log  Trainer 

CciinplVl*  Ukni'LiC  For  9Mildln|ji,  Te&Emg, 
'Prplalyping  Anilt^  Jftd  CiI|pEiI  Ci'cuili 

1159,55 
Sl29,dS 


■r-  r«  J  zv,< 


p»«JI 


C&S  SALES  INC. 

U^5  flOS€',VC!0D   DEER  FIELD.  11  GDOSS 
FiX:  ;iJ9.53fl-0&B5  -  j7l3af  S4 1.^710 


IS  DAlir  I^ON£Y  tACK  GUARANfEl 
f  UiL  FftCTOBV  WARIJANTy 
WfllTE  fOfi  FflEE  CAIAIOS 


77fl£D  OF  PLAYING  GAMES? 


F!iiany,a 
for  vow  soind  caid! 


Passtand 
monitoring 


kSentification 
and  tuning 


SDsijrface 

\        phts 

^-     &  color 

specifogram 

track 

freQuency 

ovdr  time 


Multiple  open  windows 

AiKlo  Vision  &  Spectra  Plus. 

Reai-tlme  audio  spectrum  anaiyiers  Full  controi 
over  FFT  size,  sampling  rate,  scahng,  gain,  and 
averagmg.  Requires  386  or  better,  Windows  1  f 
and  sny  Windows  compatft)te  8  or  16  bit  soundcard. 

"-A  stroke  of  brfltfance...a  groundbrBakmg  and 
valuable  program/'-Monitoring  Tmes 

"-^nock-yQUf'SQCks-cff  quafityr^  HarokS  Price. 
QEX  M^zine.  Dec.  93 


Audio 
Vision 

Spectra 
P  us 

Modes 

RaaE  time           • 

• 

RecofidGr 

m 

Post  prcscess 

m 

CIRCLE  1B4  ON  READER  SERVICE  CARD 


*8r       'ITT 

Air  display  formats  included  with  either  package. 
60  day  mgnay-back  guarantee. 


^sosfViM^t  W^tm*-^Bpectrum^rt^i- 


800*401-3472  faxA^oice20&697-3472 
Visa.  K^sstEiCafd.  Check  or  Money  Order 

Pioneer  Mil  SoRware 

24460  Mason  Rd,  Paulsbo.  WA  98370 
S&H  included,  foreign  delivery  add  $10.00 
Demo  disk  avaiiabteon  request. 

lnAus&Bi^:ME  Teehrmi&gies 

PO Box 50.  Dve'B  Oas$^^;:  HSW242B.  *B1 65-50-2200 
la  SweikfT  WCS  Corpomtfon 

POBoK  na  s7722Hms!m.  +46  495*14300 

CIRCLE  311  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today*  December,  1 994  S1 


Homing  in 


Number  21  on  your  riwliicK  cafd 


Joe  Moeit  RE.  K0OV 
P.O  80x2508 
Fulfertm  CA  92$33 


T-Hunting  Down  Under 

December  already!  Anotner  year  is 
almost  over  Are  you  QOtng  !o  tet  1994 
end  wiifiout  experiencing  at  leas!  one 
Ndden  transmitier  hunt?  If  my  corre- 
spondenos  is  any  frHdication,  1994  has 
been  the  busiest  year  yet  tor  radio  di- 
rection finding  (RDF)  enthusiasts.  In 
large  cities  and  smali  toiA^ns,  hams  are 
discovering  the  fun  of  these  contests, 
which  are  sometimes  cailed  foxhunts 
or  T- hunts, 

Iri  many  parts  ot  the  USA  and 
Canada,  cold  weather  has  halted  fox- 
hunts until  spring,  in  some  cities,  such 
as  Montreal,  srxiwy  weather  is  no  de- 
terrent and  regular  hunts  continue. 
With  no  snow  or  freezing  weather  here 
in  Ihe  metmpoiiian  pans  of  Southern 
California,  we  hold  more  than  two 
dozen  T-hynts  every  monltr  of  the 
year.  Wintertime  can  bring  heavy 
laJr^s.  but  mosi  hunters  keep  going  like 
the  famous  battery  bunny.  Ail  that  is 
rweded  is  a  rainproof  antenna  installa- 
tion and  mud -ready  tines. 

A  Foi  on  the  Barbie? 

There  is  at  least  one  place  in  the 
world  where  a  busy  warm-weattier  T* 
hunting  season  ts  just  getting  started. 
As  I  teamed  in  a  recent  exchiange  of 
messages  on  the  tntemet,  transmitter 
tracking  is  becoming  more  and  more 
popular  as  a  ham  activity  in  Australia. 
Whiie  there  are  occasional  or-fool-on- 
ty  events  there,  most  hunts  involve 
mobiles  and  pedal -to-the-floor  driving. 

Bevfn  Boden  VK5TV  explained  how 
a  typicai  hunt  goes  (with  my  transla- 
tion in  parentheses)!  "All  hounds 
(hunters)  gather  at  one  point  and  draw 
starling  positions  The  fox  (hider)  de- 
parts m  his  car  ami  is  given  about  10 


Radio  Direction  Finding 


minutes  start.  After  ihat^  you  are  per- 
mitted to  track  and  follow  the  mobile 
tojc  After  alx>ut  another  Hve  minutes, 
the  fax  goes  to  ground  {stops],  some- 
times putting  the  transmitter  op  a  iree. 
In  a  tHn  down  a  mantiole,  and  so  forth. 

'After  a  lot  of  speeding  around  with 
fynny4ooking  aeriais,  the  first  bounds 
arrive.  If  the  fox  is  in  e  car  parked  on 
Ifie  foad,  it  is  a  quick  identification  and 
wait  untii  rhe  next  hunt  starts.  If  not,  it 
Is  out  with  the  sniffer  {hand*held  RDF) 
gear  and  try  to  find  the  wretched  fox, 
Sometimes  haif  an  hour  of  people  run- 
ning around  lii<e  chooks  (chickens) 
with  their  heads'  cut  off  goes  by  before 
the  fox  is  found.  The  fox  has  even 
been  one  of  the  hounds  in  disguise, 
waving  a  beam  around  and  supplyir^ 
strong  signals  to  individual  hounds  ai 
will/ 

Sometimes  there  are  several  hunts 
In  or^  evening.  It  is  traditional  for  the 
fox  team  lo  provide  food  and  drinks  for 
alJ  the  huniem  after  tfie  last  rourHl.  At 
this  gathering,  results  are  tallied  and 
wirv*ers  aie  announced. 

The  high  point  of  Ihe  year  for  Aus- 
tralian T-hunters  is  the  annual  South 
East  Radio  Group  convention  in  Ul, 
Gambler  which  ir>ctudes  the  annual 
AustraHan  Foxhunting  Cl^r^p  ions  hips. 
"Some  hams  travel  more  than  t.500 
miles  to  atternJi  says  VK5TV. 

Mark  Digglns  VK3JMD  sent  a  copy 
of  the  itinerary  and  rules  tor  the  19&4 
championships.  There  were  11  sepa- 
rate events  over  a  26-hour  period,  fn- 
eluding  snifter  hunts,  mobife  outings, 
and  even  a  speciai  on-foot  foxhunt  just 
for  kids.  Mobile  hunters  had  an  oppor- 
tunity to  track  beacons  on  ham  bands 
from  3.5  to  1200  MHz.  The  winner  of 
every  hunt  was  detennined  by  eiapsed 
time,  first  finder  wins.  No  hunts  were 
scored  by  odometer  mileage,  as  is  of- 
ten done  stateside. 

The  biggest  challenge  of  the  cham- 


pionship weekend  was  Saturday  at  3 
p.m.,  when  the  marathon  four-band 
night  hunt  began.  Foxes  keyed  down 
on  2  meters.  10  meters.  70  centrme- 
ters,  and  6  meters.  Marshals  kept 
close  watch  to  ensure  that  the  ailes 
were  obeyed.  Special  rules  were  craft- 
ed with  careful  aiiention  to  detail.  For 
example,  one  mie  stated,  "Should  it  be 
necessary  to  leave  the  vehicle,  only 
one  set  of  RDF  equipment  is  permitted 
amongst  ttie  group  from  that  vehicJe 
Ttiis  includes  foil  under  T-shirts." 

Information  on  the  championships 
was  jisl  part  of  ttie  informaiton  pack- 
age that  VK3JMD  sent  about  VK-larwj 
T-hunting.  It  also  included  photos  and 
videos  of  Aussie  hunters  in  action. 
Mark  lives  in  Ding  fey,  which  is  in  VlctO' 
rla,  at  the  southern  tip  of  eastern  Aus- 
tralia. He  is  dose  to  Meibourne.  the 
apparent  capital  of  T-hunting  for  the 
country.  His  club,  the  North  East  Ra- 
dio Group  (NERG)  is  very  active  In 
promoting  the  sport, 

NERG  member  Andrew  McColm 
VK3KIR  produced  the  video  to  show 
non-hunters  how  it*s  done  there.  In  it, 
GeofI  Hudson  VK3VR  telEs  some  of 
his  secrets  of  success  on  first -finder- 
wins  hunts.  He  urges  new  huntere  to 
start  luming  their  beams  and  getting 
bearings  as  soon  as  the  fox  drives 
away.  "If  he^s  been  gone  10  minutes 
and  he's  as  weak  as  water,  the  signal 
will  l>e  masked  by  many  reflections 


Photo  A.  Mark  Diggins  VK3JMD  sent 
these  photos  of  T-hunting  fn  Australia. 
His  s\veatshirt  (b  "^vind-ch&ater' as  the 
Aussies  caii  It)  features  his  originat  fan- 
hunting  graphics. 

and  you  won!  f*ave  a  due  which  way 
to  head/ 

VK3VR  continues.  *As  you  drive 
out.  stick  on  major  roads.  For  heav- 


Photo  e.  The  backseat  navigater  on  Mark^s  team  uses  this  computer  to  plot  sig* 
nai  strength  readings.  His  Peppier  DF  display  is  uridemeatK 
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Photo  C,  The  VK3GMZ  team  hunts  on  2  meters  with  both  a  hofjzontatty^tarized 
beam  and  a  modified  maiirm  Doppier  array. 


Photo  a  VK3CHR  handtes  the  controls  tor  the  VK3VT  RDF  team.  The  HF  re- 
cslver  operates  directly  on  10  meter  hunts,  and  as  a  common  intermediate -fre- 
quency system  with  downconverters  for  hunts  on  VhFbar\ds. 


en's  sake  doni  b€  pylled  into  side 
stmets,  they'll  cut  your  speed  dramath 
calty.  Use  attenuation  to  reduce  ttie 
overall  system  gain  so  Ihai  you  can 
lust  fwar  the  signal,  thereby  mirimiz- 
Ing  distracting  reflections." 


lb  save  time  on  hunts  where  the 
fox  is  not  right  out  on  the  road,  back- 
seat team  memt)ers  jump  out  and  lake 
Oil  on  foot  when  they  think  they  are 
vA/ithin  rapid  hiking  dtstanca  of  the  fox. 
This  practice  is  called  dropping  run- 


Photo  E.  A  ctiain  drive  controis  the  horizontatly-potarized  beam  for  the  VKSYON 
team.  They  also  have  a  motorized  spinning  quad  and  CRT  display  in  back. 


ners.  TTie  liont-fieai  hunters  then  con- 
tinue, trying  to  drive  closer. 

*Don't  tie  templed  to  drop  runners 
out  purely  on  I  he  basis  of  signal 
strength.'  Geoff  urges,  'Just  because 
the  signers  getting  strong  doesn't 
mean  you're  ctose.  As  you  go  by  the 
fox,  the  signal  will  swing  around.  Wait 
until  he's  behind  you— when  you  have 


gone  past  you  know  you're  close. 
Then  drop  your  runners. 

*if  you  doni  have  communication  lo 
your  runners,  agree  with  the  guys 
what  you're  going  to  do  rf  itvey  don't 
succeed.  We  work  on  the  l>as4S  that  rf 
a  runner  can!  find  the  fox.  he  goes 
back  io  wt>ere  the  car  dropped  him  off. 
Another  tip  for  the  runners  is  lo  always 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  single  sided  and 
muHifayer  boards  to  17'xl  T. 
Phenomenally  fast  and  easy  to  use 
Over  1 8,000  copies  in  use  worldwide, 
EASY-PC  Professional    for  boards  up  to 
32"  X  32"  at  .001"  resolution,  16  layers. 
Schematic  capture  and  netlist  extraction  * 
integrates  seamlessly  with  PULSAR  and 
ANALYSER   IN.  Rons   on  PC/XT/AT/ 
286/386^436  wfth  EGA  or  VGA  dJ&pJays. 


Logic  Simulation  -  from  $195 


PULSAR  and  PULSAR  Professional  - 
Full  featured  digital  logic  Sfmulators. 
Allow  you  to  test  your  designs  quickly  and 
inexpensively  without  the  neetl  for 
sohisticated  lest  equipment 
PULSAR  can  detect  the  equivalent  of  a 
picosecond  glitch  orcurring  once  a  week! 
Run$  on  PC/XT/AT/  2fi6/386/4&6     with 
EGA  or  VGA  displays 


A 


\ 


ANALYSER  111  and  ANALYSER  Ml  Pra 

Powerful  linear  circuit  simulators  have  full 
graphical  output,  handle  R's.L's.C's,  Bipolar 
Transistors,  FET's,  Op-Amp's.  Tapped 
Transformers  and  Transmission  Lines  etc. 
Plots  Input  and  Output  Impedances,  Gain, 
Phase  and  Group  DeJay  Covers  O.DOi  Hz  to 
>10GH2.  Runs  on  PC/XT/A T/286/3S6/4S6 
with  EGA  or  VGA  displays. 


For  information  writa,  fax  or  call: 

Number  One  Systems 

REF:  73,  1795  Granger  Ave,.  Los  Altos,  CA94024 

(415)968  9306 
VISA  and  MasterCard  welcome. 


OAK  HILLS  RESEARCH 

QRP  Headquarters 


QRP  CLASSIC  DUAL  BAND 
TRANSCEIVER  KIT 

■  Dual  band  Transceiver  kit  tor  the  20M  &  40M  bands 

•  Supettiet  receiver  design  with  diode  ring  mixer  &  RF  pre-amp 

•  High  side  LO  injection  on  both  bands  for  a  cleaner  signal 
•4  pole  crystal  ladder  filter 

•  4  pole  aLidio  filter 
•AGC  circuit 

•  Vfo  tuning  with  8;1  vernier  dial  covering  1 00  KHz 

•  Rrr  w/center  deteni  mnlroi  providing  ±  1  Khz  ol  range 

•  StdeEone  osclHalor  wAevel  control 

•  Silky  smooth  QSK  cifcutt 

•  4  •  5  watts  of  RF  output  on  both  bands 

•  Tx  output  power  adjustable  from  0  to  full  output 
Botii  Iambic  and  manual  key  jacks  provided 
12VDC  operation  —  Current  drain  is  200mA  on  Rx  and  1  A  on  TX 
Measures  (HWD):4''  X  6  1/4"  X  6  7/8"  and  weighs  46  oz. 
100%  comptete  kit  —  AH  coils  are  prewound 
All  panels  prepunched  for  optk>nal  iambic  ke/er 

•  Cat  #  CL2040 ^. « $219,95 

•  Cat  #  KEY!  Optional  Iambic  Keyerkit....S  39.95 


VISA. 


^fiiWi  to  6FM 

Mon.-Fri, 

EST. 


>M      OAK  HILLS  RESEARCH 

20879  Madison  Street  "^J 

Big  Rapids,  IVIi  49307  staiftSa 

(61 6)  796-0920  Faxi  (61 6)  796-6633 


Sta!ftSaJ*»  Tax 
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Photo  E  VK3XAJ  heads  <iown  the  roa6  with  his  lO^femeni  (luahpoianzed  beam 
on  ttiB  roof  ana  scope-tui>e  dispfay  in  the  t^ack  seat  "He  gets  iots  of  anention 
from  the  pofice, "  says  Mark. 


carry  30  cents  far  a  ptidfit  call.  At 
Jeast  you  can  phone  for  a  taxi  to  get 
home  if  the  buggers  don't  pick  you 

upr 

Qeoff  went  on  to  tell  about  the 
equtpmeni  you  f>eed  to  be  prepared  to 
home  in,  such  as  a  sniff et  and  a  torch 
(fiashliQht).  Since  radto  foites  often 
hide  on  a  rivertiank,  he  carnes  an  in- 
flatabte  rubber  dinghy  and  com- 


pressed gas  cylinder  in  the  car,  In 
case  his  team  dnves  up  on  the  wrong 
side  of  the  nver  Ttiat  ploy  has  been 
foiled,  however  when  htders  put  the  T 
on  the  bank  in  heavy  brush  with 
thorns. 

Hoffie-Brew  Homers 

When  April  and  I  visited  down  un- 
der a  few  years  ago,  most  ol  the  gear 


in  alir^st  every  ham  sftac*(  we  visited 
was  home-bu^lt  The  Aussies'  love  of 
do-it-yourself  continues,  as  you  can 
tell  from  VKSJMD's  Photos  A  through 
F.  Commercial  RDF  sets  are  not  read- 
iiy  available  as  they  are  in  the  USA, 
so  each  team  has  developed  its  own 
creative  collection  of  mobile  gear. 
Some  are  quite  advanced,  leaturing 
motofized  directional  antennas,  com- 
puters, arnJ  cathode -ray  tube  displays 
like  those  described  in  recent  *'Hom- 
ing  In"  articles. 

"SnifJers"  for  on -foot  huntir^g  usual- 
ly consist  of  a  sturdy  three* element 
yagi  and  a  receiver  with  built-in  atten- 
uation. A  model  by  Ian  Stirling 
VK3M2,  designed  around  the  Motoro- 
la MC3362  receiver  IC,  is  popular  with 
home  buifders.  Some  hunters  replace 
the  receiver's  analog  S-nrieter  with  a 
vortage-controlted  audio  oscillator  and 
speaker.  The  pitch  of  ifie  osciHator's 
tone  goes  up  and  down  in  prOf>ortion 
to  the  Signal  Eevel.  They  call  them 
*whoopee  snifters/  " 

While  some  hunters  employ  VHF- 
FM  receivers  modified  with  external 
S-meters  or  multimode  rigs  in  the 
Sideband  mode,  most  still  prefer  to 
build  special  ROF  rigs.  For  instarK:e. 
Greg  Williams  VK3VT  craded  a  set 
wKh  tunable  5  to  8  MHz  variabia 
bandwidth  IF,  r>oise  blanker,  and  cati- 
brated  S-meter  in  a  shielded  case. 
The  ruggedly-built  cabinet  has  a  ro- 
tary RF  step  attenuator,  but  for  even 


mare  signal  reduction  when  very 
close  il  has  a  switch  that  open-circuits 
the  antenna  input.  "Equipment  realty 
gels  knocked  around  on  a  foxhunt." 
he  says. 

To  encourage  constructors,  a 
home-brew  competition  with  judging 
and  prizes  is  part  of  the  annual  fox- 
hunting championships.  There  are 
three  categoriGS.  novice  through  ex- 
pert. 

Many  NERG  loxhunts  involve 
transmitters  on  three  or  (our  ham 
bands  at  the  same  time.  With  four 
members  on  his  team^  space  in 
VK3JMD's  vehicle  is  at  a  premium. 
He  wants  to  rep  face  his  small  6  meter 
loop  with  a  beam  antenna  for  more 
gain,  but  he  doesn't  want  to  waste 
valuable  hunttng  time  assembling  and 
disassembtmg  the  antenna  In  ihe 
field. 

'The  problem  is  storing  aniennas 
when  not  in  use,'  he  says.  *ln 
the  back  of  the  Subaru  station  wagon 
we  carry  four  2  meter  sniffers,  two 
beam  poles,  two  70cm  sniffers,  a  2 
meter  beam,  70  cm  beam,  6  meter 
sniffer,  toolbox,  a  box  of  spares,  and 
some  other  personal  stuff.  If  we  add 
10  th^s  a  full-sUe  6  meter  quad,  as- 
suming we  can  get  It  in  the  car,  we 
won't  be  able  to  move  in  our  seats!* 
To  solve  the  problem,  Mark  iS  now 
building  a  two-elemeni  "shrunken" 
quad.  (See  "Homing  In/'  January 
1990.) 


AMTOR   /   PacTOR  /   RTTY 


imrmiticinf; 
SPHERKTRON  Model  RM-2(MM* 


High  Performance 
BF  Radio  Modern  /  Ti-rtiiinal  Unil 

For  discriminating  amateurs  who  want  that  extra  edge  of 
optfmum  copy  under  difficult  conditions.  Superior 
hardware  to  fully  complement  the  best  multi-mode 
software  available  (BMK-MULTY,  below)  with  "plug  and 
play"  interfacing.  Works  with  other  software,  too.  For 
those  amateurs  who  have  wanted  the  performance  of 
Bf^K-MULTY  but  do  not  already  have  an  RTTY  terminal 
unit,  the  solution  is  here.  Regular  $399.  Special  pre- 
production  price  $349.  No  risk.  Ask  for  complete  details. 


Use  an  ordinary  RTTY  tenninal  unit  such  as  CP-1 , 
CP-100.  TU-170,  ST-6.  ST-5000.  ST^6000.  eta  with 
G4BMK's  BMK-MULTY  software  running  in  your  IBM-PC 
or  compatible  tor  performance  superior  to  a  TNC.  Details 
available.  Prices:  Base  communications  package  vv/f/i 
AMTOR,  RTTY,  CW  and  QSO/calisign  logging  database 
$95,  Base  +  Factor  $145,  Extended  audio  package  adds 
Audio  Spectrum  Analyzer,  HF  WEFAX  and  SSTV 
reception.  Base  +  Extended  $140,  Base  +  Factor  + 
Extended  SI 75.  Factor  alone  $50.  PK232  Adapter  $49. 
Shipping  S3.  VISA/MasterCard. 

Amateur  cailstgn  required  with  order 
State  3V2  or  5V^  inch  disk  preference. 


SPBERETRON  /  Schnedler  Systums 
P.O.  Box  5964 
Asheville,  NC  28813  (704)  2744646 


PC  HF  FACSIMILE  7.0  $99 


jp:£ivc    ij^iiie    jjsjiii^ij    j^it    Ji)tioPE&    ^tup 


i^Tlil 


flnt  [ShFiiZl, 


[fuMtrt 


31  CCi 
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Now  under  Windows  or  DOS 


PC  HF  Facamii  4»  a  nmf^G,  y&  ctfnpeit»nsN>&  s^iorfwaw  tajc  sysi^fn  *Of  th©  Sm  PC  and  compaft^M  it  n- 
^ajxies.  an  F5K  <S«madiilalcx,  advanced  ^^g^  proce^ng  soitwire  TinortBi  cassemft.  am  compl^B  iraf«f«f>ce 
niinuBt.  Witti  your  PC  anct  SSB  fiwtfct^  pgtlJng  FAX  ^  a  e<mp  Nefs  are  Jusi  acwnv  gf  Ih?  fo^^n^ 


Mpu9i  or  liAi^nu  Driven 
Unptlon^'Bil  OpefAliqn 

StArtSlofi  TDn«  Recognition 

Up  Id  2S6  Lavdm 

Slngl*  Snn  fwr  Lirw  wHh  EMS  Alwrwqf 

Progrvpnmatit*  QokKixaMon 

Bnghl^^wu  ind  Conlrvsl  CaAol 

l^nwnM  QpUan  Anitobta 

Hfnagi  Zoom,  Send,  Ptft  HofaiHon 


GrAysr^ale  on  all  Popultr  Prlntere 
VfOT\fiW\ti&  BfOfdcafl^  $chodul& 
WDr|4w|d&  Fr«luflriCy  Liftltrtg 
CGA,HGA,EGA.VGA  &  Super  VGA 
t1rn«  Laptc  Frgmf  Lo^plrtg 
%Mw  Showq 

Prpgfsrnmable  K)C  %  Un#  Rale? 
IRIAQA  Crfi-pfMig 
Aiit^TBiic  Radio  Cortaoi 
lUVTEKT  h  FTTW  Option  A^ibtH« 


Cal  or  write  iof  oi¥  Ir**  cvialog  of  product*^  Vin  &  lyLi«t*rC«i^  wdcom*. 


Software  Systems  Oonsulting 

61 5  S.  El  Camino  Real,  San  Ctemente,  CA  92672 
Tel.(714)  498-5784  Fax.(714)  498-0568 
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SIcftotheT 

Though  summer  is  coming  ro  VK- 
land,  tefiunters  there  dofi't  dread  the 
winier  months.  In  fact,  marry  look  for- 
ward to  T-hunting  m  me  snow. 
VK3JMD"s  package  included  a  flier  on 
the  upcoming  SnowDR  which  will  take 
place  ai  the  Mt  Builer  ski  area. 
SnowDF  is  b imply  a  series  of  2  meter 
sniffer  hunts  in  the  snow. 

Contestants  can  use  any  suitable 
means  of  human- powered  travel  on 
llie  sbpes.  Vehicles  are  prohibited, 
bul  hunters  are  alkswed  lo  use  the  ski 
ifts.  if  they  can  convir^oe  lift  operators 
to  let  them  on  with  arms  full  ot  RDF 
gear  Most  entrants  will  hunt  as  tndt- 
viduals.  Hunters  may  team  up,  but  on- 
ly one  piece  of  RDF  gear  per  team  1$ 
permined. 

No  hunt  boundaries  were  men- 
tioned on  the  SnowDF  announce- 
ment, but  it  probably  covers  the  entire 
ski  zone,  which  is  quite  large.  Orga- 
nizers anticipate  thai  many  entrants 
wiW  not  be  able  to  find  all  of  the  hidden 
Ts  tie  fore  dartc,  The^^  oidinary  field- 
strength  metef  type  sniffers  may  not 
be  sensitive  enough  to  get  good  bear* 
ings- 

On  the  other  hand,  large  RDF  an- 
tennas are  cumbersome  when  walk- 
ing and  skiing.  Extra  safety  precau- 
tions will  be  in  order  when  in  the 
snow.  Smart  RDFers  will  use  antenna 
elements  that  are  designed  to  bend  or 
break  on  impact,  and  include  eye  pro- 


tection  on  the  tips 

Bea  ling -taking  in  the  snow  wilt  be  a 
challenge.  Snowbanks  make  good 
VHF  signal  refleaofs.  It  has  been  our 
experience  in  Southern  California  that 
signal  bounces  fnDm  the  mountains 
are  afways  stronger  in  winter  months 
when  the  peaf^s  are  snow-covered. 

Many  thanks  to  Mari<,  Bevin,  and 
other  RDFers  who  have  sent  informa- 
tion on  local  activities.  As  always, 
youf  T-hunting  stories  and  photos  are 
welcome.  Send  etectronlc  mail  to  me 
via  CompuServe  (75236,2165)  of  in- 
ternet {joemoell  ©cup, portal, com). 
Send  "snail  mair  to  the  post  office  box 
in  my  byline. 

RDF  on  the  Information  Superhighway 

When  it's  20  betow  and  the  snow- 
drifts are  six  feet  deep,  you  may  not 
feeJ  like  T-huntIng  in  your  car  or  on 
foot.  But  you  can  do  the  next  best 
thing:  Chat  about  T-hunting,  Fox- 
hunters  across  the  country  and 
arourxi  the  world  are  online .  You  can 
sometimes  find  them  on  commercial 
senrtces  like  ComptjSeive,  hut  my  fa- 
vorlle  place  is  Fox- List  on  the  tnteniet, 
It  Is  sponsored  by  the  Boston  Amateur 
Radio  Club  and  is  free  of  charge,  ex- 
cept for  your  usual  E-mail  access 
costs. 

Unlike  the  Usenet  ham  radio  news- 
groups, where  messages  are  posted 
tor  any  Internet  browser  to  see,  Fox- 
List  is  a  special  mailing  sen/ice  called 


-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BP-1 
Packet  Modem 
Made  m  U^SA. 


^Simple  Installatiori 
it  No  External  Power 
+  Smart  D*^^"^  Timer 
+  Perfect  For  Portable 
it  Assembled  &  Tested 
•  VHF^UHF,  HFtiOM) 


Wltcthar  you*re  &n  exporieiboed  packeteer  or  a  newcomer  waoiiog  to 
ej^piorc  pacb^t  for  i!k?  first  time,  tliis  is  what  you*ve  been  waiting  (of\ 
Tlianks  lo  a  brcaktlirough  in  digitd  signal  processing,  we  have 
developed  a  tiny.  full-feAtured^  ptdect  modem  at  an  uiipf^::^dt?nieij 
low  price,  Tlie  BayPac  Model  BP-1  iraDsfomis  your  PC-compaljhle 
computer  into  a  powerfijl  Packet  TNC 
c^ipahle  of  supporting  sophrsdcated  features 
tike  digipeating,  file  transfers,  and  remote 
terminal  access.  NOW  is  the  time  for  YOU 
to  join  the  PACKET  REVOLUTION! 


JfaEffruikfi 

J    Zncorporalcd 


400  Daily  Lane 

P.O.  Box  5210 

Grants  Pass,  OR 

97527 


1-800-8BAYPAC 

1  800-822^9722 
(503)  474^6700 


a  reflecror  After  you  pin  trie  list  (sui>- 
scrit>e}.  you  automatically  receive,  at 
youf  e-mali  address,  copies  of  all 
messages  sent  by  ottiers  to  the  Fox- 
List-  To  send  a  message  to  all  other 
subscribers,  you  simply  addmss  rt  to 
foj<-(ist@netcom.oom.  {The  hyphen  Is 
important.)  The  server  then  resends  it 
to  all  list  members. 

Fox -List  is  Just  like  having  a  world- 
wide T-hurtthrkg  BBS,  with  all  postingB 
sent  to  you  automatically.  So  don't 
subscribe  unless  you  want  lots  of 
messages  filing  your  E -mailbox.  Most 
exchanges  are  about  the  technical  as- 
pects of  RDF  In  recent  weeks,  there 
have  been  lively  discussions  on  ad- 


vanced  Doppler  technkiiies.  East 
Coast  versus  West  Coast  foxhunting, 
arMi  methods  for  oompuierized  map- 
prrig  for  use  wrth  Global  Positioning 
System  receivers. 

To  become  a  subscriber  send  a 
one-line  E-mail  message  to  Itsl- 
serv@netcom,com  from  the  address 
where  you  want  to  receive  your  mall. 
The  text  is  simply  "subscribe  fox -list" 
{without  quote  marks,  of  course). 
Theri  send  a  short  message  to  fox- 
Ilst6netcom,c0fn  to  introduce  yourself 
aruf  describe  your  local  RDF  activi- 
ties. When  you  see  your  message  re- 
flected back  from  the  list,  you  will 
know  that  you  am  a  member 
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Atv 


Kumber  22  on  your  Feedback  cailt 


ATV  Wish  List 

Well,  irs  tfie  time  of  year  to  think 
about  all  of  Ihat  ATV  gear  youVe 
going  lo  get  under  the  Christmas  tree. 
I  hope  youVe  made  it  clear  that  any 
ATV  stufi  Is  a  far  belter  present  than 
ties,  shirts  and  sweaters!  To  help 
sway  ttie  odds  in  your  favor,  I've  com- 
piled a  list  of  companies  thai  ofier 
ATV  related  equipment  Yoy  might 
want  to  leave  itils  list  Laying  aroumf  in 
an  obvious  place  as  a  subtle  hint. 
Don't  be  loo  blatant,  you  might  end 
up  with  lumps  of  coal  in  your  stock- 
ings. Td  be  careful  putting  on  your 
shoes  and  socks  during  the  next  lew 
weeks. 

Anyways,  here's  the  goodie's  Nst  of 
companies  that  cater  to  the  ATV  en^ 
thusiast 

ATV  Equrpment 

ATV  Electronics 

16807  N,  46th  Lane 

Glerdale,  AZ  S5306 

(602)  843-3585 

Transmitter  anC  Receiver  boards  and 

accessories. 

CCTV  Corp.,  GBC 

31 5  Hudson  St. 
New  York,  NY  10013 
(800)  221  -2240 
(212)  463-9758  FAX 
MirtiaturB  TV  cameras. 

Communication  Concepts,  Irrc. 

508  Mtllsione  Dr. 

Beavercreek,  OH  45434-5840 

(513)  426-8600 

{513)429-3811  FAX 

ATV  downconverter  and  amptifiBr 

kits. 

Down  East  Mlcrowavd 

R.fl.  #1,  Box  2310 

Tray,  ME  04987^9721 

(207)  948-3741 

(207)  946*5157  FAX 

Microwave  components,  preamps. 

power  tricks  and  antennas. 

Elktronics 
12536  TR.  77 
Find  lay,  OH  45840 

(419)  422-8206 
Video  ID0FS  and  kits. 

Engineering  Consulting 
583  CandJewt50d  St 
Srea.CA  926222  f 
(714)671-2009 
(714)  255-9904  FAX 

Video  ID  systsm  for  rrte  Commodore 

C64. 


Ham  Television 


HamtronTcs,  Inc. 
65-D  Moui  Rd. 
Hilton,  NY  14468*9535 
(716)  392-9430 
(716)  392-9420  FAX 
Preamp  kits 

HF  Technology,  Inc, 

4ST  Sania  Fe  Trail 

Carey,  IL  60013 

(708)  639-4336 

Specializing  in  FM  as  wett  as  AM  ATV 

sysienrs. 

Internatfonal  Crystal  Manufacturing 

Co.,  inc. 

P.O.  Bojt  26330.  701  W.  Sheridan, 

Oklahoma  City,  OK  73126-0330 

(405)  236-3741 

(405)  235^1904  FAX 

tnterdigitai  rttters 

KA?RC3€/we0QCD  Antenna  Mfg, 

41 2  W.  5th  St. 

RQ.  Box  636 

WIHon.  lA  52778-0836 

(309)  234-5494  Or  (319)  732-3382 

Siot  antennas. 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Rchey.  FL  34653 

(613)  376-6575 

Repeater  Coniotiers  sp&ciatizlng  In 

ATV  systems. 

Micro  VJeleo  Products 

1334  8.  Shawnee  Or. 

Santa  Ana,  CA  92704 

(800)  473-0538 

(714)957-9268 

Micro  and  mirti-slze  TV  cameras, 

transmitters  and  accessories. 

M2  Enterprlsea 
7560  N.  Del  Mar 
Fresno.  CA  93711 
(209)  432^6873 
(209  432-3059  FAX 
Antennas. 

NCG  Co.  (Comot  Antennas) 
1275  North  Gn3ve  St. 
Anaheim,  CA  92806 
(714)630-4541 
(714)  630-7024  FAX 
(800)962-2611  orders 
Afiter^nas. 

North  Country  Radio 

Box  53- A,  Wykagyi  Station 

NewRocheile.  NY  10804 

(914)235-6611 

(914)  576-6051  FAX 

Kits  for  ATV  transmitters,  downcon- 

verters  and  accessories. 


Olde  Antenna  Labs 

4725  W.  Quincy 

Denver.  CO  B0236 

(303)  798-5926 

Antennas,  especiaiiy  omnidirectional 

Fautdon  Associates. 

2lOUticaSt 

Tonawanda,  NY  14150 

(716)692-5451 

Transmittefs,  downconverters,  power 

amps  md  acces^ries. 

Parabolic 

P.O.  Box  10257 

S-434  23  KungsbacKa 

S^ved^n 

46-300-40621  FAX 

FM  ATV  transmitters  and  recewers  for 

tfie  24cm  barKf. 

PX.  Etectronics 

2522  Paxson  Lane 
Arcadla^CA  91007-8537 
(818)447-4565 
(818)  447-0489  FAX  order  line 
Wide  sefection  of  transminers,  down- 
converters,  transceivers .  accessory 
boards,  repeater  moduies.  antennas 
md  ampitfiers. 

Rutland  Arrays 

1 703  Warren  St. 

New  Cumberland,  PA  17070 

(800)  536-3268 

(717)  774-3570  info  (7-10  p.m.  EST) 

Antennas. 

Science  Workshop 

Box  310 

Beihpage.  NY  11714 

(516)  731-7628 

Poor  Man's  Spectrum  Analyzer  kit  and 

other  kits  related  to  test  equipment. 

Scwiech  Communications  Systems 

12218  Greeniree  Rd. 

Poway,  CA  92064 

(619)748-2286 

Antennas^ 

Spectrum  International 

P.O.  Box  1084,  Dept.  S 

Concord.  MA  01742 

(508)263-2145 

(50ej  263-700S  FAX 

Dowryconverrers.  Antennas,  WX  Satet- 

ate  receivers,  antennas  and  fffters, 

Wyman  Research 

9145  South,  850  West 

Waldmn,  IN  46182 

(317)  525-6452 

Wide  array  of  transceivers,  transmit- 

lerst  ampiifiers  and  downconverters 

for  botti  AM  and  FM  ATV. 

Publications,  Magazines 

ATV  QuBfterty 

1545  Lee  St. 

Des  Plaines,  IL  6001 6-1 950 

(708)  2982269 

(70S)  803-8994  FAX 


Devoted  entirely  to  Amateur  Tefe vision 
witfi  construction  aflicfes,  news  and- 
new  product  announcermnts. 

The  SpeC'Com  Journaf 

P.O.Box  1002 

Dubuque.  I A  52004-1002 

(319)  557-8791 

(319)  563-6462  FAX 

Fal>iicatJon  about  speciaiited  comma- 

nkiations  including  ATV  and  SSTV 

Newsletters 

ATV  Today 

412  W.  5th  St. 

P.O.  Box  836 

Wilton  J  A  52778-0836 

(319)  732-3362  Voice  &  FAX 

Newsletter  CQr}cerr)ing  ATV  issues  and 

news. 

Stratospfisre 

Edge  of  Space  Scje^K:es^  Inc.  (EOSS) 
376  W.  Caley  Circle 
Litlleion,  CO  80120 
Quartedy  newsletter  about  ttigh  alti- 
tude baiioon  ATV  ei^ienments  $iO  to 
lOin  EOSS  and  receive  newsletter. 

ESF  Copy  Services 
4011  ClearviewOr. 
Cedar  Falls,  I A  50613 

(319)266-7040 

Back  issues  and  reprints  avnUatle  for 
ATVQ,  A5  Magazine.  RTTY  Journal 
and  SpeC'Com. 

SSTV  Equfptttni 

A^ A  Engineering 

2521  W.  UPalma#K 

Anaheim,  CA  92801 

(714)952-2114 

Viewport  VGA  SSTV  kit  for  IBM  PCs 

or  compatibles. 

Absolute  Valge  Systems 

115  Stedman  St,  #7 

Chelmsford,  MA  01824-1823 

(506)  256-6907 

Fasokon  TV.  SSTV  system  for  IBM  PC 

artd  compatibles. 

Advanced  Electronic  Applications, 

Inc.  (AEA) 

PO.  Box  C2160,  2006  196th  St„  S.W, 

Lynviood,  WA  98036-09 1 8 

(206)  775-7373  Tech  support 

(206)  774-5554  Office 

Amiga  AVT  (SSTV  system),  anfennas 

and  antenna  anatyiers. 

Harlan  Technologies 

5931  Alma  Dr. 

Rockford,  IL61108 

(815)398*2683 

SSTV  tor  (fie  Soan<S>faster  card. 

Software  Systems  Consulting 

615  S,  ElCaminoReal 

San  CJemente.  CA  92672 

(714}  498  5784 

(714)  498  0568  FAX 

SSTV  system  for  f/ie  tBM  PC  and 

compatibles. 


GfVE  YOUB 

HR-2510     HR-2600 
"BIG    RIGS" 


CHIPS  WITCH 

477S  Sonoma  Hw-y.  Suite  132 
Santa  Rosa.  CA  95409-4269 


Hrilr  ^W-  t:An  aOTl  ^9-tt5  I  Z  Fpr  tKl^f  bifr 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  smca  1976!  Catalog  S3 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH      Owner 
P  O    BOX  3l500)t    PHOENrX    A2  85046 


HamWindows 

Your  gateway  to  die  world* 

Software  that  combines  the  amateur  racfio 

with  a  personal  computer* 

HxraWiBiivn,  bK.,  till  L  P*cii<:  Coast  Hwy^  %mtt  tlOC 

CoTDU  del  Hir.  CA  tl415 

(7I4)7W-4121     lAX  |7  I4)(44-41T7 


PRGLE  2fiS  on  READER  SERVICE  CARD 


CIRCLE  34&  ON  READER  SERVICE  CARD 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 


crvr^^cs 


tM         t.vr 

O  0 


0  0  ^  >5  O 


^10  Watt  pep 

Transceiver 
Only  $499 

Made  in  USA 
Value  +  Quality 

Irom  over  25years 
in  ATV..W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  ifs  that  easy  I 

TC70-1 0  has  adjustable  1 0  Watt  p,e.p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  do wncon verier  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2.7"  aluminum  box. 

Transmitters  sold  only  to  licensed  amatetirs,  for  legal  purposes , 
verified  m  the  latest  Calibook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg.  ATV  catalog 

including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400.  900  &  1200  MHz  bands. 


(818)  447-4565  m^  Oam^iaOpm  list 

RC.  ELECTRONICS 

2522  PaisDn  Lane  Arcadia  CA  91007 


Visa,  MC,  UPS  COD 

Tom  (W60flQ» 
Uaryann  (WB6YS3) 


WE  DON'T  BUILD  THE  MOST. 

WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  15  ft.  of  antennae  at  70  nnph! 
Tri-Ex  builds  the  finest  in  cronk-up, 
free-standing  or  guyed  towers.         CALL 
All  towers  are  connplete  with       OS  M/ff/ffi 
rigid  concrete  base  mount.       fORAfHEE 

CAJALOGm 


''^ 


^  ■ 


-■ 


TOWER  CORPORATION 

71 82  Rasmussen  Ave.  •  Visafia,  C A  93291 
Where  engineering  and  quaflty  come  first! 


"■i- 


*: 


r  —  ^^ 


i' 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


TECH  SUPPORT 

209-651  -7859 


OWN  THE 

WOIIID'S  BEST 

32  VALVE,  295  H.R, 

LEATHER-TRIMMED 

BASE  STATIBN 


H 


Add  a  QMS  Antenna  Tuner  SysteiB  to  your  SSB. 


TTieQMSis^  SKSnalimer*  MomadcsnlEtmacoqjIer,  an  S&3(BemKkd  M- 
m^  afltenat  and  tie  special  exterior-waterproof- mouiiyng  pack^ei  J  in  one, 


This  is  the  car  that  ham  dreams 
are  made  ot  Incredibly  quick,  taxuri- 
ous,  and  Q5.  The  secret  is  the  QMS 
strapped  lo  the  trunk-  Granted,  il  may 
look  a  bit  unusual  on  a  luxury  car,  but 
the  QMS  gives  any  mobile  HF-SSB  an 
almost  unbelievable  jump  in  recep- 
tion and  transniiiting  range 
(3-20  db).  Match  it  with  a 
cutting  edge  SGC  HF  SSB 
and  it  \vill  blast  holes 
through  major  mountain 
ranges  and  probably  some 
laws  of  physics.  Power  aJid 
focus  are  everylliing  in  HF- 
SSB  ham  rigs.  Buy  diis  and 
own  the  best  lavur)  base 
station  on  the  road. 


m 


tXSM 


asc 


outside  rtduces 
enpe  noise  and  ^M\- 


"'^^^. 


^''^k. 


tMS.  lt^el(.M)k  of focu^  power 


mitti 


<jMili7; 
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TheSGCBtuiinf  paBcrttaaafi  Bdfevuf.iA-asewj  mk  &^ 
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Numbef  23  an  your  Fe^back  card 


Above  &  beyond 


VHF  and  Above  Operation 


a  L  Houghton  WmtGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
SanO{eQoCA92tt9 

Microwave  Test  Equipment 

1  am  always  asked  the  questloRp 
"Why  is  it  thai  microwave  tesi  equip- 
ment  is  so  expensive?"  Well,  most  of  It 
was  made  by  manutaotufers  like 
Hewlett  Packard,  Anarden,  Anritsu. 
Cahfornia  Microwave  and  Frequency 
West.  The  iniUal  price  lag  was  quite 
riigri  as  s  Mil -Spec  item,  and  this  pric- 
ing canies  over  to  the  surplus  arena, 
Do  not  despair— these  items  can  be 
duplfcated  in  an  amateur  workbench 
setting  in  a  few  cases  The  diHerertce 
between  our  home- constructed  unit 
and  the  commercial  unit  is  mainly  cali- 
bration. 

Inexpensive  surplus  microwave 
items  can  be  found,  bul  most  of  the 
surplus  dealers  iry  to  push  the  $$S 
amoum  as  far  as  n  will  go.  That's  pari 
of  the  Amencari  way— tree  enterprise, 
I  have  always  tried  to  find  things  for  lit* 
tie  or  nothing,  but  even  with  surplus 
etectipnic$  there  is  a  basic  value  (for 
scrap)  that  you  can't  go  t^elow. 

The  same  goes  for  the  surplus 
dealer.  I  am  totd  many  times  in  my 
bargaining  and  haggling  over  the  final 
negotiable  price  that  "You  can't  ro- 
mance a  junk  mar^r  Be  that  at  as  it 
may,  these  dealers  seem  to  know 
iMlien  you  are  trying  to  bok  tfie  part  of 
'Joe  Coor  and  in  reality  are  quite  ex- 
cited about  some  item  you  discoveted. 
They  seem  to  be  able  to  see  the 
sparkle  in  your  eye  and  set  the  price 
accordingly.  All  you  can  do  is  wear 
Sunglasses  or  become  a  good  poker- 
face.  Look  fof  bargains  and  price  them 
as  la  how  they  can  benefit  you  without 


your  having  to  redesign  the  entire 
chassis. 

Don't  pick  up  microwave  odds  and 
ends  without  some  plan  o*  how  to  use 
them.  Just  because  it's  a  microwave 
item,  don't  go  head^ver- heels  for  it. 
Set  the  proper  pace — first  detemnine  if 
the  item  wifl  fit  in  with  your  plan  of  con- 
struction. Of  course,  if  the  item  Is  bet- 
ter than  any  other  thing  you  have,  pick 
it  up  if  the  price  is  reasonabte.  This  is 
especially  ime  of  good  mixers-'detector 
mounts,  amplifiers  and  miniature  mi- 
crowave relays.  Other  items  require 
some  thought.  Even  I  take  some  of 
this  advice  and  as  such  do  not  have  a 
collection  of  waveguide  attenuators. 
They're  nice,  but  I  onty  r>eed  one  in 
the  test  setup  I  am  atx>ut  to  descnbe. 

Microwave  Signal  Generator 

There  are  quite  a  few  simple  pieces 
that  work  well  when  assembled  and 
form  useful  microwave  test  equipment. 
The  general  appearance  of  these 
items  is  not  top-notch  (finished)  but 
perform  their  function  well,  are  de- 
pendable and  the  cost  is  minimal.  The 
little  generator  that  i  will  describe  Is 
quite  simple  ar»d  is  just  atx>ut  as  effec- 
tive as  some  of  the  very  Large  mi- 
crowave test  generators.  Its  compo* 
nents  are  a  Gunn  oscillator,  a  waveg* 
uide  attenuator  and  a  coaxial  t  ran  si- 
tiort.  N6IZW  and  I  tK>1h  use  this  style 
test  generator  on  our  workbenches  to 
retune  circuitry  fOf  "^O  GHz  Both  low 
power  {preamplitiers}  and  high  power 
(10  watt  TWT)  amplifiers  have  been 
tested  with  this  setup.  My  old  HP  10 
GHz  signal  generator  (klystron  gener- 
ator) r»ow  sits  idle  arxS  serves  as  the 
si^^pon  for  a  shelf  in  une  stiack- 

Thts  iittle  Gunn  oscillator  is  quite 
usefui  in  bench  alignment  tasks.  When 


Photo  A.  WBeiGP's  test  generator 
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Figure  h  Microwave  signal  gengrator/Gunn  osciHator  power  supplies:  A)  fixed 
voltage,  B)  varfable. 


you  slop  and  think  atjout  the  75  lbs. 
ar^l  unstable  operation  of  kiysiron  sig- 
nai  generators,  this  iittle  adjunct  will 
prove  quite  attractive.  The  beauty  of 
this  arrangement  is  that  almost  any 
type  of  Gunn  oscillator  will  work  fusl 
fine.  All  you  need  is  some  means  of 
connecting  a  vanable  attenualOf  and  a 
transition  lo  a  coax  connector.  Power 
for  the  Gunn  oscillator  can  be  a  bat* 
tery  or  a  regulated  power  supply;  I 
generally  use  my  bench-regulated 
power  supply. 

The  power  supply  is  rxj thing  more 
than  a  9  Of  10  volt  regulated  supply. 
See  Figure  1  for  power  supply  details. 
A  fixed  regulator  could  t>e  used  if  10 
volts  is  alt  that  is  needed.  Some  read- 
ers might  t\ave  a  Gunn  oscillator  that 
requires  a  voltage  of  other  than  tO 
volts  and  they  can  optimize  their  ctr- 
cuit  with  the  adjusiabJe  LM-317  vari- 
able regulator  circuit. 

The  heart  of  the  generator  is  of 
course  the  Gunn  oscillator  preferably 
a  tew  power  unit  about  10  mW  or  ies& 
Usuaily  these  oscillators  use  a  waveg- 
uide flange  and  are  equipped  with  a 
small  horn  antenna  in  burglar  aiarm 
systems.  Our  conversion  is  to  remove 
the  horn  and  attach  a  small  wavegukte 
variable  atter^uator  in  its  place.  The 
output  of  the  attenuator  is  connected 
10  a  waveguide  to  coaxial  transition. 
This  connector  on  ihe  tmnsition  will  be 
our  test  generator  output.  Photo  A 


shows  my  test  generator— that's  just 
how  it  was  constructed  many  years 
ago.  Variations  in  attenuator  styles  are 
not  important-  neither  is  their  size.  All 
that  is  required  is  thai  the  attenuator 
be  ad^ustabfe  and  have  some  means 
of  calibratten.  A  logging  sca^  of  some 
sofi  is  quite  acceptable.  All  you  want 
is  to  be  able  to  reduce  power  to  a  very 
small  amount  (ma)«imum  attenuation) 
and  not  overdrive  small  signal  ampli- 
fiers with  this  arrangement. 

Cost  ol  components  shouW  not  be 
over  $20  for  everything  The  Gunn  os* 
cHlaior  can  possibly  be  scrounged 
from  a  burglar  afarm  company  for  little 
or  nothing,  Check  supermarkets  and 
shopping  center  maintenance  shops 
for  door  openers  that  are  defective. 
TTw  Gunn  csciliators  usually  survive; 
toss  the  other  PC  board  circuitry  away. 
Waveguide  attenuators  are  a  drag  on 
the  surpEus  martlet  and  as  such  don't 
command  a  high  price.  After  all,  it 
won't  amplify  and.  other  than  being 
scrap  brass,  it  doesn't  have  much  to 
oiler.  Three  or  four  dollars  seeins  tops 
for  a  good  attenuator  and  adjustable 
mechanism,  You  might  have  to  puf- 
ciTase  some  older  WWII  radar  test  set 
to  obtain  all  the  parts,  Look  amurxi  at 
swap  meets  ar>d  be  frugal. 

The  transition  from  waveguide  to 
coaxial  should  not  cost  more  than  five 
dollars  in  surplus.  If  you  can't  locate 
oner  construct  one  out  of  a  coaxial 
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Figure  Z  Wavegmde  trans ftion.  Xg  = 
1/4  guide  wavelength  at  frequency. 
(10  GHz  =  0.2'} 

connector  and  some  scrap  brass 
waveguide.  Only  an  inch  of  waveguide 
(same  size  as  the  aitenuator  and 
Gunn  waveguide  fiar>ges)  is  required. 
See  Figure  2  for  eonstruction  details; 
dimensions  are  not  chtical.  Position 
the  coaxial  connecior  on  lop  of  the 
waveguide  sectiofi  with  ine  rear  of  tlie 
connecior  shoulder  just  about  at  the 
end  of  the  waveguide-  Note  where  the 
center  conductor  is  tocated  on  Xtie  top 
of  the  guide  and  drill  a  large  hole  to 
accommodate  the  connector  sitting 
flush  on  top  of  the  waveguide. 

Drop  In  your  ''N"  connector  and  sol- 
der to  the  top  of  the  guide  (oLher  con- 


nectors are  9uititt>re)^  Place  a  brass 
plate  on  the  rear  of  Ifie  waveguide  to 
dose  off  the  end  ot  the  guide  and  sol* 
der  \i  into  place.  We  want  this  end  of 
the  waveguide  to  be  closed  off  wjih 
the  center  connector  of  the  coaxial 
connector  spaced  t/4  wavelength 
frorn  this  rear  wall,  which  is  a  shorted 
piece  of  waveguide  (read  or  end  of  the 
guide).  The  front  of  the  guide— the 
open  section— Is  fitted  with  a  small 
brass  flange  which  is  soldered  into 
ptace  over  the  end  of  the  open  waveg- 
uide. Keep  solder  out  of  ifie  inside  of 
ttie  waveguide  as  much  as  possible  as 
if  s  is  very  lossy  at  microwave  frequen- 
cies. Finish  off  the  frodft  dt  the  transi- 
tion by  making  the  waveguide  Flange 
constructed  "FLAT' 

Don't  use  a  fiie  for  other  than  rough 
finish  of  this  section  of  waveguide,  It  is 
very  important  to  have  dose  tolerance 
waveguide  sections  butting  up  to  each 
other  without  small  cracks— the  mU 
crowave  RF  will  leak  out  of  poody  fit* 
ted  flanges.  To  make  the  flange  flat, 
place  some  medium  sand  or  emery 
paper  on  a  small  piece  of  glass  and 
rub  the  face  of  the  flange  on  the 
emery-papered  surface.  In  a  very 
short  time  you'll  see  high  and  low 
spots  that  need  further  attention  be- 
fore it  becomes  flat,  tn  no  time  at  all  It 
will  look  quite  flat  and  somewhat  pol- 
ished The  Glass  flat  I  use  is  6"  square 
and  1/4"  thick,  I  used  a  thick  piece  ot 
scrap  so  the  small  glass  would  not  be 
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Figure  3.  Micftm^/B  detector.  30  MHz  ^Boomerang"  reftection  antenna.  Brass 
tube  size  to  fit  BNC,  bmss  chok&  G.259  long  mth  hole  to  Ut  1N23  diode  with  other 
end  sotdemd  to  conrwctor.  fnsoiate  with  Scotch  tape  front  brass  tube,  diode  bot- 
tom grounded  in  brass  bfock, 

very  fragile.  Back  up  the  glass  with  a  The  Gunn  oscillator  and  attenuator 

piece  of  wood  or  newspaper  on  a  and  transition  are  all  bolted  together, 
tabletop,  fomiing  the  test  signal  source.  Set  the 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  TI  voice  synihesizfr  andjidl 
feature  auiopaich  incredibly  priced  at  $299. 00. 

Features  Include: 


■/  Voice  Synthesizer 
^  Twelve  Voice  Messages 
^  Two  Voice  fdenfifiers 
^Full  Feature  Autopatch 
i/  User  ^eed  Dials 
^  DTMF  Key  Pod  Test 
^  DTMF  Repeater  Accei^s 
^  (56}  Control  Functions 
^  Remote  Control  Switches 
^DVR  Controller  Ret^^  * 


•  (412^  Word  Vocabulary 

^  Female  Voice  d^  Sound  Effects 

y  CW  identifier 

^  Reverse  Autopatch 

^  Emergency  Speed  Dials 

t/ Programmable  Courtesy  Tones 

^  DTMF  Repeater  Muting 

t/^ programmable  Codes  and  Timers 

/  Hardware  Logic  Inputs 


*  Otispdrti  MF-ttXX>  Xtfial  fntfrface  Ovd  SS9.00) 

Write  or  Call  for  a  brochure  describing  the  C4  T-300  CantroRer. 
including  schematic,  voice  word  list,  and  control  Junctions, 

CAT-300  Controller  Board  $299.00  Wired  and  Tested 


Computer  Automation  Technology^  Inc. 

4631  N.W.  31  SI  Awnue,  Suite  142, 
Forr  Lmdfrdair.  Ftorida  33309 

(305)  978-6171 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial  Public  Safety,  and  Amateur  Radio 
applicaiions.  Uses  include  Repeater  Identifiers,  Base  Station  Identifiefs. 
Beacons,  CW  Memory  Keyers.  etc.  Great  for  FCC.  ID  Compliance 


Mmmture  in  size.  TeB^xl  12"'xD.35''. 

Totally  RF  immuriE 

All  c&nnedlDiis  made  m\h  microiti^rlaiUTe  plug  anc  socket  wi\h  color  coded  WJfes  all  ache  c 

CMOSrrscTafinicessQr  tor  lovu  vc^iage.  low  cufref^l  opera] itni-  6to?0  V[)C  unregulated  aj  6ma 

Low  di^TD'lian  low  impedance.  adjustBOie  sn^w^tre  wApul  0  To  4  \Mitls  pok  10  peak. 

Crysiaj  canifoOed  for  hig^i  aocuracy 

tmsmner  PTT  outptil  tto  key  Trsisniitar  wtiie  rp  ts  t»ntf  sefid),  is  an  open  coftoctor 

fmmsMt  mai  a^^  hartdt  tt  VOC  2l  3Q£ima 

Fieid  pfog-ammat*  unth  StJPfllED  tejboanl 

GcrfirfTiaiian  tone  ^  motcare  aa^piesd  parafnenr  pHfs  Tones  lo  mcfeali  pngrarrmnQ  error. 

m  pre^amiing  m  sitmtf  in  a  non-volaAfle  EEPBOII  mtiicn  ney  oe  atteffd  ad  any  lime^ 

MdS-sa^s^  i^grh  OMC^  20(1  chafaders  laACj 

"rigger  ID  with  acttye  nigh  or  lew 

Inriibil  ID  wrth  activt  high  or  low.  m\  hafrf  olf  ID  urrtJl  ch^nrer  is  cl&ar  of  tr^ftk: 

G&neiaifrs  repeater  courtesy  lonfl  ai  end  ot  user  transinission  if  enabled 

Double  sided  tape  and  rrounling  nardwang  supplietJ  Itic  quick  mountm^ 

Opsr^ting  tempefiaiufe  range,  -30  degrees  C  to  +6i  degrftes  C 

Fijil  one  year  warranty  *t!en  r^umEd  lo  ilie  ladory  tor  repair 

ImmeCistE  one  ^  celF^ry 


Programmable  Foatures 

Eight  fmgatmam.  »lKliUr.  tnessagBs 

m iftmt from  f  mm  WU 

fO  ffit^F^  ^rm  Awn  h§9  mmtes 

10  f>oki  aft  Smer  trmn  0-9S  ^ecamis 

CW  too6  fretjiKflcy  frnm  fW  ffi  flfl  3000  hi 

Ftmi  potch  def^y  intemf  from  0  to  9  9  secemis 

CW  or  M€W  ope^tion 

$89,95  each 

programmitjg  keyboard  included 
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atfeniiatof  ro  mtnlmum  power  and 
delefmir^e  attenualor  range.  Por  In- 
sonce,  if  you  are  working  on  a  re- 
oetver  preamplifier  you  irnghi  need 
maximum  attenuation  of  40  dB  or 
50  to  prevent  Dvertoadir>g  a  pream- 
plifier. Once  you  get  preliminary 
alignmeni  of  an  RF  preamp,  more 
attenualion  might  be  in  order  In 
the  case  of  the  mulli-stage 
preamps  (three-stage),  they  can 
have  26  dB  gain  and  as  such  re- 
quire the  minus  40  dS  of  lr>put 
power  to  provide  meanlnglLiI  ad- 
justments. You  cannot  adjust  an 
overloaded  amplifier;  It's  all  mush 
In  I  his  case.  It's  better  lo  under- 
drtve  a  preamp  or  amptrfier  stage  in 
the  preliminary  adjiistmeni  stages 
to  be  alile  to  see  small  amounts  of 
gain  as  you  tune  tt>e  circuitry 

RememDer,  RF  preamplifiers  work 
in  the  very  kjw  dB  range  on  the  input 
of  a  antenna.  Ai  10  GHz  (or  any  fre- 
quency for  thai  matter)  minus  105  dB 
i3  Ihe  equivalent  to  t  microvott  sensi- 
tivity. Zen?  dB  is  1  mW  of  power,  and  a 
10  mW  Gunn  osdilaior  puts  out  +10 
dB.  For  reference:  100  mW  of  power 
Is  +S0  dB,  1  watt  is  +3Q  dB,  and  10 
watts  Is  +40  dB.  Sel  your  attenuator 
accordtngly  to  the  test  amplifier  you 
are  worklr^g  with.  I  am  working  on  re- 
tuning  the  Qualcomm  U  GHz  I  watt 
power  amplifier  a  leveJ  of  about  minus 
IS  dB  seems  at>oul  nghl.  (Amplifier 
boards  are  descnbed  in  the  June  1994 
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Figum  4.  Schematic  diagram  VLF  active 
virticai  artferma.  Length  of  antenna  is  W  fo 


anfenna  ampiifier.  Mount  preamp  at  base 
20  feet 


of 


"Above  and  Beyond"  cotumn), 

f^tormallyp  Ihe  14  GHz  amplifier  re- 
quires about  minus  5  dB  fo  provide  full 
1  watt  output,  but  when  retuning,  re- 
duce the  level  to  prevent  saturating 
stages  with  RR  Stages  that  are  in  sat- 
uration do  not  Show  tuning  adjust- 
ments at  alL  With  lower  power  drtve  in 
the  -IB  dS  or  so  range,  small  tuning 
increments  are  very  apparent.  This  is 
one  topic  I  will  get  into  next  month  In 
detail,  after  you  have  had  a  chance  to 
put  the  test  generator  together.  Both 
Keny  N6iZW  and  I  use  ttifs  method  on 
our  workbenches  to  align  or  convert 
dfcuitry  for  amateur  use. 


Diode  Detector  Mount 

Another  simple  test  adjunct  Ihat 
can  be  put  io  use  in  the  kit  of  tods  for 
microwave  circurtry  iS  the  diode  detec- 
tor mount.  This  single  device  can  be 
used  in  quite  a  few  applicationsH  ail 
very  useiui.  You  can  make  a  field- 
strength  meter  or  relative  power  me' 
ter,  or  a  boomerang  for  wideband  FM 
test  alignment.  The  basic  detector 
mount  ^s  a  microwave  diode  (usuaily  a 
1N23)  housed  internal  to  a  short  tran- 
sition-like  holder  that  is  fitted  with  a 
coaxial  connector  Usually  the  coaxial 
connector  on  a  detector  is  elevated 
somewtiat  from  the  waveguide  to  al- 


low room  for  the  diode  connec- 
tions. Figure  3  shows  a  typtcal 
diode  detector  The  smalf  tower 
contains  connections  between  the 
diode  and  an  RF  choke  and  the 
connector  center  connector. 

The  RF  choke  is  nothing  more 
than  an  insulated  metal  sleeve 
made  from  brass,  lis  impedance,  at 
10  GHz,  is  very  low,  making  it  an 
RF  choke,  but  at  say  30  MHz  it*s 
J r visible,  save  tor  a  few  pF  of  ca- 
pacitance. Us  job  is  to  remove  10 
GHz  energy  and  aliow  the  IF  fre- 
quency to  pass.  One  side  of  the 
diode  connects  to  the  bottom  of  the 
choke  and  the  coaxial  connector 
center  connector  connects  to  the 
other  skie.  The  SfOe  waits  are  insu- 
lated  with  mylar  or  scotch  tape.  I 
have  constnjcted  detector  mourrts  with 
copper  pipe  for  Ihe  short  tower  sec- 
lion,  dhlling  holes  in  the  RF  choke  top 
and  bottom  to  (it  itie  top  of  the  1N23 
and  the  coaxial  oonrwclor  center  con- 
ductor. Adjust  dimensions  to  allow  the 
pin  of  the  connector  and  ihe  tip  of  ihe 
diode  to  make  a  good  connection 
when  all  is  held  together 

Insuiate  the  RF  choke  and  make 
sure  nothing  shorts  out  the  diode  and 
RF  choke  connection,  It's  all  above 
ground.  The  other  side  of  the  diode  is 
grounded  m  a  light  fit.  Whether  you 
purchase  a  delector  mount  or  con- 
struct one.  both  should  work  well  In 
these  two  applicaitons  Rrst.  a  simpfe 


Amateur  Software 

and  Hardware  for 

the  Commodore  User 


RRT-I 


ART-1 :  A  complete  int&rf ace  system  for  send 

and  receive  on  CW,  flTTY  (Baudot  a  A3CliU"tl 
AMTOR,  for  use  with  the  Commodore  64/1 2B 
computer.  Operating  program  on  disH  inclLnied. 


AlR-1 :  A  oomplere  <ntertflce  system  for  send 
and  fsceive  on  CW,  RTTV  (Baudot  &  ASCil)  ami 
AMTOR.  tor  use  with  C&mmodDre  VIC-20. 
Opfifattng  program  tn  ROM. 


S  WL:  A  receive  only  cartridge  for  CW,  RTTY 
{BauckK  A  ASCII)  ioi  use  ^h  Commodore  B4i 
1 2B  Operating  pr qgrditi  in  ROM . 

$69.95 


AIR  DISK;  An  AtR  i  type  op' 
orating  program  for  use  w4th 
your  mierface  hiardware.  Both 
VIC  20  and  C64/128  programs 
Ort  one  disk,  $39,95 

AIR-ROM:  Caiindge  version 
of  AiaOtSK  far  0^4/1  ^8  only. 

$59.95 

MORSE 
COACH 


MORS£  COACH:  a  compiere  teaching 
and  testing  program  tor  learning  the  Morse 
code  in  a  cartridge, 

ForC64orCl^.  S49.95 

VEC  SPECIAL  $39,95 


B  AMD  G     ELECTRONICS 

OF  MARYLAND 


8524  DAKOTA   DRIVE,    GAITHERSBURG,   MD    20877 

(301)  238-7373 


^m 


4  PORT  REPEATER  AND 
LINK  CONTROLLER 


FEATURES: 

•  4-liiil  dupkx  radio  ports 

'  OptLonsLl  AuEDpatcli  ftvaikble 

■  LjEiiqiie  CW  for  each  port 

'  DTMF  control  &om  any  pon 

•  100  user  comnufid  moiCfDs 

•  300-9600  baud  sed^  pan 

■  *1- Layer  board  coniiructlon 

■  Priced  for  any  groups  budgei 


'-9^. 


^^W- 


RLC^  REPEATER  CONTROLLER 

Benefits: 

With  DTMF  and  serial  progTamming  features,  your  comroller 
is  more  secure  from  unwanted  access.  Use  only  I  controller  at 
your  site  to  control  up  to  4  separate  repeaters/links  with  their 
own  personaiiiies  and  feamres  intact.  Make  emergency 
auiopatch  caUs  with  the  telephone  option.  Only  the  RLC-4  can 
make  these  features  available  at  such  a  low  price. 

ONLY  $375.00 


Link  Communicatioii,  Inc. 

1 15  2nd  Ave,  N.E,  Sidney,  MT  59270 

Cai!  for  iTdbrmaitin  about  our  complete  line  of  dKUit^Uers 

t406}4«2-75LitTok£)    (8001  61<M0aS(Orf]«n)    (406)  4il'754T  (Fu) 
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detector  can  be  coirstructed  by  placing 
a  micnoamp  meter  from  the  detector 
output  to  ground.  I!  will  respond  to  In- 
coming RF  and  give  you  a  simple  test 
of  relative  RF.  For  Increased  sarisitivliyi 
connect  a  single-stage  amplifier  for 
more  sensitive  metef  indications, 

A  single  3130  op  amp  will  do  the 
job.  See  Ftgum  4  for  schematic  details 
for  the  amplifier  stage.  Consiryciion  Is 
not  critical  and  can  be  deac^-bug  style 
on  tile  back  of  your  meter  to  keep  ttie 
size  smatl.  I  placed  mine  in  a  small 
metal  boit  to  prevent  stray  interfer- 
ence, and  rriounted  tti©  detector  on  the 
output  flangs  of  a  wavegukfe  freQuen- 
cy  meter  I  use  ttiis  setup  to  calibrale 
10  GHz  wfdcband  FM  Gunn  oscillators 
to  proper  frequency. 

The  Baomerang 

The  detector  mount  can  also  be  utt- 
Uz&6  to  construct  a  reflection  signal 
test  sal.  It's  been  called  the 
TKramerang,"  and  in  function  it  does 
|ust  that  W  reflects  a  mio^wave  signal 
back  to  the  soijrce  of  radiation,  but  not 
like  a  mirror:  It  wili  translate  your  fre- 
quency back  to  your  receive  frequen- 
cy. This  assumes  you  are  using  a  30 


MHz  IF  II  yoti  use  other  frequence, 
change  the  crystal  oscillator  to  suit 
your  IF  frequency. 

A  boomerang  is  nothing  more  than 
a  detector  mount  at  the  microwave  fre- 
quency, to  which  is  coupled  a  source 
equal  to  your  IF  frequency.  In  this 
case,  usrng  a  30  MHz  IF,  a  simple  30 
MHz  TTL-type  crystaUcan  oscillator, 
wUl  work  just  fine.  High  power  on  the 
oscillator  is  not  necessary.  A  feed  di- 
rectly from  the  oscHlator  coupled  with  a 
0.01  ^F  capacitor  will  work  well.  Tie 
the  detector  diode  to  ground  return 
with  a  30  MHz  type  RFC.  The  value  is 
notcritk^. 

What  happens  is  that  when  you  aifii 
your  10  GHz  wkSetiand  FM  iransceiver 
at  the  boomerang  it  detects  your  In- 
coming RF  and  mi?(es  it  with  the  30 
MHz  oscillator  generating  a  dlfferertce 
frequency,  and  reflects  that  mixed  fre- 
quency back  towanjs  your  receiver.  If 
your  receiver  is  sensitive  enough  and 
you  have  not  placed  tr>e  t>oomerang 
too  far  away,  the  receiver  wrIJ  detect  it 
As  you  make  sensitivity  adjustments  in 
the  receiver  or  antenna  system  you  will 
see  a  higher  return  signal  for  your  ef- 
forts. A  single  station  can  use  the 


btoomerang  for  system  sensftivfty  ev^ 
uatton  or  antenna  aiming  tests. 

Update:  VLF  Actfve  Antenna 

At  present ^  several  simple  schemat- 
ics have  surfaced  concerning  active 
antennas  to  be  used  in  the  100  kf-lz 
range.  Figure  4  shows  the  simplest 
type-^an  FET  input  to  match  the  v^ 
high  tmpedance  of  a  snort  wire  or  whip 
antenna  at  tOO  kHz.  The  FET  is  con* 
nected  In  a  Darlington  configuration 
with  a  small -signal  PNP  transistor.  The 
circuit  is  set  up  not  for  a  lot  of  gain  but 
rather  for  impedance  matching  ol  the 
very  high  impedance  whip  antenna. 

A  too  kHz  antenna  with  a  feed 
impedance  ctose  to  50  ohms  would  be 
1/4  wavelength  long.  At  100  kHz  you 
would  need  a  weather  balloon  to  i oft 
that  piece  of  wire.  As  the  length  is 
shortened  the  impedance  increases, 
and  with  a  very  short  piece  of  wire  the 
impedance  is  very  high,  requiring 
matching.  The  neon  bulb,  an  NE-2,  is 
in  the  circuit  to  short  the  input  with  high 
RF  input  surges  like  lightning,  to  pro- 
led  the  amplifier. 

Construction  is  not  critical.  For  tsest 
performance,  the  amplifier  should  be 


mounted  at  the  base  of  the  antenna, 
being  powered  from  itie  Loran  receiv- 
er, which  feeds  9  volts  DC  up  the  RF 
coax.  An  alternate  antenna  for  a  quick 
test  is  a  20-foot  vertical  wire  or  whip 
tied  directly  to  the  receiver.  It  works  tor 
a  Quick  test  if  signals  are  strong.  This 
is  by  no  means  the  last  word,  but  a  re- 
port on  one  version  o^  a  active  antenna 
for  VLF  use. 

You  might  want  to  know  why  coils 
are  absent  from  this  design.  Weli,  with 
LORAN  pulse  operation,  any  tuned  cir- 
cuit not  broadbanded  enough  would 
impair  the  pulse  nature  of  LORAN  sig- 
nals. In  other  words,  a  sharp  fine r-l ike 
circuit  would  cause  the  receiver  to  t>e 
inoperative, 

Wetl.  thtat's  it  for  this  month.  In  the 
January  issue  I  plan  to  describe 
switching- type  power  supplies  used  to 
power  numerous  circuits  requiring  volt- 
ages greater  than  12  volts.  Circuitry 
will  be  discussed  the!  will  allow  you  to 
operate  tS  lo  24  vofts  of  any  polarity 
from  a  negative  grounded  12  volt  bat- 
tery. As  always.  I  will  artswer  questions 
concerning  this  and  other  related  sub- 
jects. Please  send  an  SASE  for  prompt 
response.  73  Chuck  WB6IGP. 
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ComputAT  *  Radio  ii|tii|HBeiiA 

HAMSURE   ca¥§rMff0    foffaws   your 

equipment  wher^vor  you  t^ke  it  Theft 
from  vehicles,  earthquake,  water  damage 
and  all  other  hazards  including  stjrges. 
Insure  all  your  equipment  and  accessories 
(except  towers  and  antenrbas  but  including 
rolors),  media  and  purchased  software. 
law  Prwmium  Low  DeducHbh 

HAMSURE 

7901  La  g  una  Lana 
Orlafid  park,  IL  60462 

800^43-6243      800  -  088-7703 

Wsakdayg  EvAningt  A  Wa«kendi 

Gmat  Cifck  Bearings  Inclyded 
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Handheld  Repeater  Controller 


Spectrum  Electronic  Products 
rntroduces  ttie  worid's  first 

handheld  inepeiatBr  controller. 
No  larger  than  most  handheld 
radios,  the  HRG-10  canverts 
a  single  or  dual-band  radio 
into  a  tun  featured  simplex  or 
duplex  repealed  system.  Key 
features  of  ttw  HRC-lfl    n 


clu<Je  vwce  iDer,  DTMF  Co«l- 
trol  ar>d  pm^ramrning,  hartg 
and  time-oyt  ttmers.  Digital 
Voice  Opefated  Squelch 
{DVOS™),  telemetry  tones, 
and  privste  voice  mail  slot. 
Phone  408-43a'27SS 
FAX  408-43«-6027 

S299 


Do  you  use  a 

JURASSIC  REPEATER 

ihen  fast  foruartl  lo  IW^ 

•  Add  A  Digital  Voice 
Messaging  System  To 
Your  Repeater 

•  Leave  Voice  Messages  For  Each  Other 
■  Get  Packet  Cluster  Info  In  Voice 

•  Schedule  Voice  Announcements 

•  Computer  Board  And  Software  $259 

dll  Toll  Free  For  Info  Package 

I  -800'563'535 1  Toll  Free  Frani  USA 

|-3fK^7lil-443l  DirtCl 

K306-7HI-2U0S  FiiJ^ 

l-306-7Ri-2n7n  nns 


DIGITAL  Communications  Inc., 

P.O.  Box  293.  wriite  City.  5K«  Canada  SOG  SBO 
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30-300  MHZ  RECEIVER 


B~1 283/13 RC  RECEIVER  covers  VHF  in  bands 
30-90  and  90-300  MHMM-FM-CW-Pulse  con- 
tinuously  tunable;  21.4  MHz  IF  Selectable 
bandwidths  67  or  300  KHz  and  3  MHz.  Solid- 
state;  with  tuning  and  level  meters,  BFO.  AGC. 
video  output  and  N  connections.  Requires  115 
V  60  Hz;  3,5x19x17.  30  lbs  sb. 
Used  reparable  ..........„.„, , $145,00 

COLLIHS  30S1  POWER  AMP  J  KWPEP  manu- 
ally tuned  for  KWM-2A.  Uses  4CX1000A/81 63 
tube  (not  included).  'Wmged'  label;  200  Ibssh, 
Used-not  tested  ...,.....,,,h, , $900.00 
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Say  You  Saw  It  In 
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Allow  lor  Sliipp in g  »  Wrrte  ItiMatvstCal^tDg 
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FAIR  RADIO  SALES 
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BAHERIES 

Nickel'Cadtnium,  Alkaline,  Littitum, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Elc.  Ar»d  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

7344TETIVARD 
SAUK  CJTY.Wi  53583 

(608)843^3194 
FAX  608-643-4439 
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ECTOR  r/ND£R 


ZERO-IK 
THE  SIGNAL! 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING,  USES 

ANY  FH  XCVR, 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE-  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  & 
2aONHZ.   CTHBE 
MODELS  AVAILABLE, 
WRITE  OR  CALL  FOR 
MORE  INFO* 
S3, 50  SHIPPING  &  TYPE  VF-14Z 

CA.  ADD  TAXJ    $139.95   ^^^- 

RADiO  ENGINEERS     56S-1319 
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3941   MT,  BRUNDAQE  AVE. 
SAN  DIEGO  CA.92111 
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Numtwr  24  on  your  Faetlback  card 


Mk:ha^  J.  GGier  KBWM 
c/o  73  Magazine 
70  Route  202  Norm 
Peterborough  Nh  03458 

Troubleshooting  Kits 

Since  this  month's  theme  is  Kit* 
buikJif^g,  I  thought  it  might  be  fun  to 
take  a  look  at  the  process  ol  fixing 
those  kits.  Al  first  thought,  it  might 
seem  as  if  servicing  a  kit  would  t>e  no 
different  from  repamng  anything  else. 
There  is  a  difference ,  though,  because 
with  a  piece  of  coinmercial  equipment, 
you  know  that  it  once  worked!  W*h  a 
kit^  you  hdve  no  such  guarantee.  Also* 
with  factory-mac^  gear,  the  quality  Of 
construction  is  expected  to  be  at  least 
fairly  good.  (Of  course,  that  isn't  al- 
ways the  easel)  With  kits,  the  con- 
struction can  vary  from  great  (you  built 
it  yoursett.  and  you  never  make  mis- 
takes} 10  atrocious  (thai  guy  at  the 
hamfest  said  the  guy  he  got  it  from  had 
a  12-year-old  nephew  whose  friend  put 
It  together)  So,  haw  do  you  start  when 
you're  confronted  with  a  dead  kit? 

Who  Made-a  da  Radio? 

well,  who  drd  build  the  dari^  thing 
anyway?  If  you  did.  you're  way  ahead. 
At  least  you  know  you  didn't  put  any 
parts  in  backwards,  or  make  solder 
bridges,  Or  leave  something  out^  or 
misread  the  coksr  code  amj  put  a  1  CX)k 
ohm  resistor  where  a  1  k  ohm  part  was 
supposed  to  be.  What,  you  aren  t  so 
sure  about  that?  Surprise — youVe  not 
alone  in  fact,  lots  of  experienced, 
competent  kit-builders  make  mistakes 
they  d  be  shocked  at  if  someone  eise 
made  Ihem.  It  realiy  pays  to  go  back 
over  the  thing,  step  by  step,  until  you 
have  eliminaced  human  error  from  the 
possibilities^ 

The  best  way  is  to  pretend  to  build  it 
all  over  again.  Get  ti^  instructions  and 
start  from  step  one.  OK,  yau  don't 
need  to  Inventory  all  the  parts.  It 
wouldn't  hurt,  though,  because  your 
unit's  trouble  could  be  due  to  an  noor* 
rect  part  that  came  with  the  kit.  If  you 
cfidfv't  rK>tice  it  the  ^rst  time,  you  might 
catch  it  now.  And,  from  what  I've  seen 
and  heard,  most  people  doni  bother  to 
do  the  initial  parts  inventory  anyway 
So.  J  take  it  back;  you  should  check 
that  each  part  caKed  for  is  the  same  as 
the  one  actually  there. 


Your  Tech  Answer  Man 

OK.  they're  all  p-resent.  but  did  they 
vrind  up  in  the  right  places?  Inadver- 
tent swapping  o!  components  is  a  big 
cause  of  kit  failure.  Check  each  part, 
paying  particular  attention  to  resistors, 
because  of  the  color  code  Issue.  It's 
very  easy,  even  for  experienced  techs, 
to  make  en-ors.  especially  on  the  mutti- 
ptier  band,  fVk)  one  is  Jikely  to  mbc  up  a 
4.7k  ohm  resiS1<X  with  a  33k,  but  the 
only  difference  between  lOk  and  I00k 
is  that  the  final  band  goes  from  orange 
to  yellow,  I  don  I  know  about  you,  but  t 
sure  have  made  that  mistake  when  the 
light  wasn't  bright;  ttve  two  cok>rs  just 
aren't  that  far  apart. 

Check  also  that  capacitors  haveni 
gotten  mixed  up.  Most  kits'  schematics 
specify  caps  in  the  standard  American 
format,  such  as  0.1  ^F  or  100  pF.  But, 
lots  of  parts  come  in  the  Japanese  for> 
mat  and  have  markings  like  104. 
What's  a  1D4?  That's  a  OA  ^tFf  Af\d 
103  is  0.01  fiF,  and  so  on.  Unfortunate- 
ly, kits  containing  such  parts  often 
have  no  mention  of  the  different  mark- 
ings in  the  Instructions.  The  same 
problem  can  exist  for  inductors,  but  not 
that  many  inductors  are  narked  using 
the  Japanese  system. 

Another  common  cause  of  icit  pmth 
lems  is  reversed  components.  Polarity 
isn't  art  issue,  of  course,  wttti  resistors ^ 
non-electrolytic  capacitors  and  most 
inductors.  But,  with  etectrolytics  and 
semiconductors,  ifs  crucial.  An  incof- 
recily  onented  transistor,  diode  Of  inte- 
grated circuit  just  isn't  going  to  work. 
With  the  eleclrolytic  and  the  IC.  the 
first  application  of  power  most  likely 
will  destroy  the  part.  Transistors  ar\d 
diodes  fare  belter;  often,  reinstalling 
them  properly  will  con-eci  the  difthculty 
nBth  no  hamrt  done.  But  not  always.  If 
you  see  or  smell  smoke,  expect  to 
need  some  new  parts.  There*s  a  bjg 
secret  the  manufacturers  don't  tell  you: 
Electronic  parts  run  on  smoke.  Once 
you  let  It  out,  they  don't  work  anymoref 

If  all  the  parts  are  in  the  right  places 
and  correctty  oriented,  why  the  hanga- 
meni  doesn't  this  thing  work?  WelL  the 
number  one  cause  of  aM  kit  problems 
rs  poor  soldering.  It's  not  hard  to  learn 
to  solder,  but  many  people  (ust  never 
take  the  time  to  leam,  or  they  have  no 
one  to  teach  them.  As  the  number  of 
technically  inclined  Americans  dwin- 
dles. \he  lack  of  Elmering  is  getting  to 


be  a  serious  pnc^lein. 

So,  go  over  the  kit,  joint  by  joint, 
looking  lor  cold  solder  joints  and,  es- 
pecially, solder  bridges.  You'll  almost 
nevef  find  a  bridge  in  commercially- 
tHJiit  equrpniem,  but  kits  are  very  prone 
to  this  problem.  There  are  three  rea- 
sons First,  manufactured  gear  is 
wave-soldered,  not  hand -soldered.  It's 
a  much  more  controlled  process  and. 
in  conjunction  with  the  solder  masking 
on  the  boards,  makes  bridges  neariy 
impossible.  Second,  many  kits  have  lit- 
tle or  no  solder  masking,  exposing 
much  more  copper  to  tf)e  likelihood  of 
3  bridge.  Finally^  many  people  don't 
have  the  manual  dexterity  to  solder  to- 
day's tight  boards,  or  they're  just  plain 
careless. 

Once  you're  sure  the  kit  is  properiy 
soldered,  you  shouki  be  in  business.  If 
il  still  won't  wwk.  you're  left  with  soma 
analysis.  If  you  buitt  the  kit,  then  you 
know  its  history.  If  it  worked  at  first  and 
then  died,  you've  got  a  standard  trou- 
bleshooting case  on  your  hands  If, 
though,  it  never  worked,  then  you  can 
assume  a  mistake  somewhere.  Some- 
times, those  errofs  can  be  pretty  ob- 
scure. 

Oop»p  a  Misieak 

I  remember  one  rather  complex 
Heathkit  I  put  together  years  ago  It 
had  k)ts  of  ICs  in  sockets,  I  was  v&ry 
careful  over  the  many  hours  of  con- 
struction, and  I  sure  was  disappointed 
when  the  darned  thing  wouldn't  work 
properly  After  lots  more  hours  of  oscil- 
loscope troubieshooting,  I  found  that 
some  of  the  IC  pins  weren't  making 
contact  inside  ihe  sockets  Turns  out  I 
had  used  a  iittte  too  much  heat  when 
soldering  them,  caustng  some  of  the 
plastic  ins^e  to  melt  and  form  a  film 
around  the  little  metal  receptacles  for 
the  pins.  Some  new  sockets  fixed  il  all 
up.  Was  it  my  fault?  f^aybe.  but  ril 
never  De  sure.  Perhaps  they  were 
overly  cheap  sockets  intended  for 
wave  soldering.  I  don't  know. 

While  I'm  strolling  down  memory 
lane.  I  recall  another  kfl  I  made.  This 
one  smoked  big  time  when  I  plugged  it 
in.  I  was  very  upset,  assuming  I'd  cfone 
something  terribly  wrong  It  turned  out 
thai  the  power  transformer  was  com- 
pletely shorted.  A  call  to  Heathkit 
brought  another  transformer  in  a  cou- 
ple of  days  (how's  that  for  service?}, 
and  the  unft  worked  fine,  ii  miss  those 
people, 

I  Didn't  Do  It 

tf  someone  else  tiuill  the  kit.  you 


have  no  idea  whether  It  evef  worked. 
For  thai  reason,  I  often  avoid  buying 
used  kits  at  hamfests.  But.  if  you  do 
buy  one,  take  a  good  look  at  It.  If  It's 
very  new  but  doesn't  work,  it's  a  safe 
bel  it  nevef  did,  ff  ifs  okder.  it  probably 
did  work  at  one  time  arKt  died  later. 
Also,  the  quality  of  const ructron  should 
be  obvious.  It  the  soldering  looks 
lousy,  or  the  unit  is  covered  with 
yellow  tobacco  tar.  you're  in  for  a  reai 
job.  (I  don't  know  why  those  two  things 
so  often  go  together,  but  I've  seen 
il  tirrie  and  again.  Pert^a|>s  people  who 
won't  take  care  of  their  own  bodies 
also  don't  lake  care  of  their  equip- 
ments) 

Whether  the  kit  ever  worked  or  not, 
consider  that  it  may  have  been  Im- 
properly adjusted.  That's  especially 
true  with  radio  equipment,  which  often 
f%as  lots  ot  osciltators  and  tuned  cir- 
cuits to  adjust.  Even  in  commercial 
gear,  the  consistency  of  adjustment 
feavfis  a  lot  to  be  desired.  With  home- 
built  gear,  it's  almost  a  given  that  the 
thing  will  be  ai  leasl  somewhat  out  of 
whack  So.  while  I  always  strongly 
suggest  that  people  not  diddle  with 
their  comma rctal  radios'  adjustments, 
lf>e  opposite  is  true  with  kus,  especial- 
ly when  you  don  t  know  their  origin. 
Some  of  those  oid  Heathkit  receivers 
can  seem  quite  dead  if  Ihey^re  out  real 
far.  and  a  few  quick  lurr^  of  some  coil 
S^ugs  can  brir>g  them  back  to  life  in  a 
jiffy.  But,  don't  start  doing  that  unless 
and  until  you  are  quite  sure  nothing 
else  is  wrong.  Also,  don't  do  it  unless 
you  have  the  manual  and  whatever 
lest  equipment  is  required  to  set 
things  right  Otherwise,  you  run  a 
great  f^sk  of  rrtaking  things  worse  than 
tf^y  already  are,  mth  rto  way  to  undo 
the  mess. 

Do  It! 

If  you've  never  home-brewed  any- 
thing, a  kit  is  a  great  way  to  start. 
Even  rf  you've  built  lots  of  things,  kits 
can  he  fun.  and  they  also  can  get  you 
things  you  want  at  reasonable  prices. 
In  particular,  there's  lots  of  QRP  gear 
available  in  kit  form,  and  it's  very  nice. 
Frankly,  if  I  wanted  a  small  QRP 
transceiver,  I'd  rather  build  one  from  a 
kit  than  start  from  scratch.  What  the 
heck,  why  reinvent  the  wheel  when 
somebody  else  has  already  ligured 
out  a  good  one? 

So,  I  wholeheartedly  recommend 
kits.  Just  remember,  when  you're 
faced  with  a  broken  one.  some  of  the 
troubleshooting  rules  are  different. 
Until  next  ume.  73  de  KBiUM. 


Y^  "OMXNE"  vs.  A  LNTERNATKINAL 

CALL  DIRECTORY 
OVEM  A  MILUOy  C4LL  SfCm 

Hamcall  online  service  gives  you  ALL  hams 
via  your  computer  &  mollem.  Updated  each 
month!  Oniv%29,95  per  year  Unlimited  use  - 
24  hours  a  day  -  you  pay  for  the  phone  call. 

800:282-5628  *  7n:\  854.1777  *   FAX  703j«94-9H1 

QuCXMASTiR 

Roul*  4,  Son  1630 
Mnv^^VsTna  23117 


Fox  Hunting  Yagi? 

Ift^U  id  toy  our  lujid-^u  ^  i  waikicus  ^K.k 
r:-.KJc  P^f  amcitinum  wrtli  ruhK'i  cnS^.  But  m- 
>Hk:  unr  aji  the  c]ani:nui  of »  4  irJemen!  yaei  thai 
Spa  lageihef  m  2  ininuim.  tkaiiy  for  ihcT" 

HunL  Ready  m^^x  vourii^riitl  oyt  nf  a  !ni|« 
HiEiJ  Ui<^  rcpciilcr,  Nil  iiule  Nln  n>  drop  unil  gel 
kvsir  Evt:ry[|iirti*  l'i\s  cknn  nnd  titihl  and  kmgh. 
2mctcj^  Svy.  m  cm  J 49.  Wli^Ks  Lmiv  I  Ih,     _ 
Adfl  S^  Shjp|:<in^  &  Hamthni!.    InfuSl.., 

Allien  nasffksi 

Bin.  5iA^^2-i>  Pt^i\,^  IT  %im^ 


Ordet  Hoil-ine 
XOt  575  H425 
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NOTUNERS 

€^^jAm"fc.ST!H>''''^  NO  RESISTORS 

^rlpl^^J^^^^"'^^^  NO  COMPROMISE 

^--^^  ^^^VE  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOQ. 

*5«rvftowlnOGl,7^,  1064         *S>pl.  7^,  IBftI         liofch  7^1. 1B99 
CO.  Obc.  1 9aft         M  ir.  W.  n.  il 

BJLAL  COMPANY 

137  Minch«st«r  Drlw* 

Flori^unt.  Cq\w«4q  80416 

[719)flfl7-0e50 
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Radio  Fun  is  packed  full  of  information  to 
help  you  gel  marc  fun  out  of  amateur  radio. 
Basic  "how-to"  articks  will  gel  you  up  and 
running  on  packcL  ATV,  RTTY,  DXing.  and 
the  dozens  of  other  aciivities  that  make 
amateur  radio  such  a  great  hobby,  YouMI  get 
equipment  reviews  geared  toward  the 
newcomer.  We'll  help  you  upgrade  lo  a 
hJErhcr  class  licence  with  monthly  columns 


designed  to  teach  you  what  you  need  to  know 
in  a  fun  and  exciting  way.  You II  find  it  all 
and  more,  in  the  pages  oi  Radio  Fwi. 
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only  SI 2.97  for  one  year,  Thai's  12  issues  of 
the  only  ham  magazine  that  is  geared  especially 
for  the  newcomer,  or  3Uiy  ham  who  wants  to  gel 
more  fun  and  excitement  out  of  amateur  radio 
—  Radio  Ftmf 
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Amie  Jo^nsw  NIBAC 
cfo  7Z  MagazmB 

70  Route  202  North 
Pe^ftomugh  NH  03458 

Notes  trom  FN42 

Its  tttBt  time  of  year  again  as  f  sit 
down  to  write  thts  rrmnth^s  ^isode,  my 
semiannuai  piigrimage  to  HosstrBders 
In  Rochester,  New  Hampshire.  tVs  a 
happening,  a  fun  time,  time  to  greet  old 
friwcts  and  meet  new  ones,  check  out 
the  new  gear  and  the  old  "boat  an- 
chors/ and  wish  that  you  had  brought 
more  money  for  those  treasures  that 
f hey  just  don't  make  tike  that  Bnymore. 

it's  an  outdoor  event,  with  the  com- 
mercial interests  located  inside  build- 
ings,  it  can  he  hot  (irt  the  60s  or  90s  in 
May)  or  t)elow  freezing  at  night  in  Octo- 
ber, The  svn  can  be  shining  brightty  atl 
day  0ring  the  sunscreen),  or  there  may 
be  bf owing  rain,  steet,  or  snow,  it 
doesn't  make  any  difterence— there  wiH 
t)e  thou8m90e  of  de<Mcated  hams  iming 
i^  at  the  gates  to  enter. 

And  fast,  but  not  ieast,  one  of  the 
best  reasons  to  attend  is  that  ali  the 
prooeeds  (beyond  expenses}  go  to  the 
Shrine  Hospitai  in  Boston.  Alt  entrants 
give  ttie  money  dtrectty  to  the  Shriners 
at  the  gate,  and  many  of  them  are  your 
fetiowhams. 

Before  we  continue  on  to  (he  laiest 
in  the  happenings  around  this  great 
worid  of  oijrs,  my  hearty  congratuta- 
tions  to  Hans  van  de  Groenendaai 
ZSSAKU  for  his  appointment  as  the 
tARU  SateiUte  Adviser  Hans  has  con- 
tributed information  from  Soitth  Africa 
as  73  Hambassador  and  as  a  sateJtite 
contributor,  i'm  sure  that  he  will  do  a 
great pb  for  ait  of  us  in  this  post 

More  news  next  month  from  Lorbie 
OUICHD,  Cho  Byong-Joo  HL5AP,  and 
whatever  etse  shows  up  in  the  maiibox. 

Roundup 

Australia  Submission  by  Richard 
Mumane  Vf^SKY:  *DX-ING  WITHOUT 
PREJUDICE-  Of  The  Camfuily-Worded 
QSO." 

t  cast  a  bloodstiot  eye  toward  ttie 
station  clock.  1S:35  UTC,  Just  gone 
hart-pas^  four  in  the  morning.  I  coukJn'i 
Itt  go,  not  just  yet 

11  had  Deen  a  good  nlgtt  for  DXing. 
Despite  Itie  generally  declining  condi- 
tions, 20  metres  Kad  been  open  to  all 
continents,  and  I  had  made  \he  nx)st  of 
It.  Several  hundred  logbook  entries, 
each  hafder  to  read  than  the  one  be- 
fore, bul  there  would  be  a  good  haul  of 
QSL  cards  out  of  that  loi.  Mot  bad  for 
one  night's  work. 

As  dawn  approached,  the  bands 
had  closed f  and  my  eyes  fell  ready  to 
do  the  same.  My  last  CQ  had  gone 
iinanswered,  and  a  final  listen  around 
the  band  turned  yp  nothing  but  back- 
groond  rkoise^  hushing  me  to  steep  . . , 

As  I  reached  for  ttie  power  switch,  a 


lone  voice  appeared,  calling  In  the 
wilderness.  IHad  it  been  somethtng 
mundane,  like  a  JA  or  a  W€,  I  woukj 
probably  have  let  it  go,  but  it  was  an 
unfa m^i liar  prefix:  LI  Ham,  where  the 
lieck  was  Lf?  Perhaps  orie  of  those 
new  Yugoslav  republics  .  .  ,  I'd  check 
later  l^mm,  and  he  was  operating 
pormble^  Not  a  bad  sigr\ai,  considering. 
I  relurned  his  call. 

"L1TIQ/8,  this  is  VK2SKY  You^re 
five  by  four  In  Sydney,  Australia,  over." 

"VK2SKY,  I  think  it  was,  you  are  five 
by  three  here.  The  name  here  is  ,  ,  ,  " 
He  broke  off.  After  a  long  pause ^  he 
came  back  again,  somewhat  hesitantly, 
"umm,  I  mean,  without  prejudice,  your 
signal  is  five  by  nine,  /  think."" 

This  took  a  moment  to  sink  In  ,  ,  , 
there  was  no  fading  on  the  barxJ,  so  the 
dramatic  change  in  ttie  report  was  a  bit 
ol  a  surprise,  But  that  curious  phrase, 
without  prejudice,  what  did  he  mean  by 
ttiai?  Perhaps  I  had  misheard  him.  I  re- 
sorted to  the  old  trick  used  by  every 
Amateur  who  gets  caughl  rtol  paying 
anemion;  1  blamed  rt  on  QRM.  Befo^  I 
could  pick  up  the  microphone  again, 
artother  station  came  on  the  air. 

'efQak--Thi5  is  LIBEL  ...  the  VK 
station,  you're  a  good  59-i-20dB  at  my 
QTKh  It  appears  that  ttie  other  L!  is  ex- 
periencing a  temporary  technical  prob- 
lem with  h'is  siaUon.  I  can  see  no  other 
reason  for  his  allegation  tt^t  your  sig- 
nal was  any  less  than  perfect,  old  man . 

■  < 

For  a  moment,  I  was  speechless. 
Then,  yet  another  new  preftx,  a  C0, 
broke  In. 

"Break— I  object  to  the  age-ist  and 
sexist  language  used  by  L1BEL  ,  .  . 
lold  man",  ir^deed!  The  VK,  If  you  wish 
to  pursue  the  matter  through  the  courts, 
I  think  you  have  the  makings  of  a  pretty 
soUd  legal  case  .  .  .  C0URT  on  the 
skle." 

I  had  no  idea  what  the  last  statkin 
was  on  about,  but  I  was  suddenly  wide 
awake,  frantically  searthir^g  for  my  pen 
to  write  down  an  th^e  new  caJls^gns.  I 
scrambled  among  the  callbooks  and 
notepads  before  I  finally  found  it  I 
started  scribbling,  biit  as  Murphy  would 
have  It,  the  pen  wouldn't  write. 

■Alf  stations  from  VK2SKY.  please 
Stand  by,  my  biro  isnl  worsting  ..." 

Sudder^ly.  all  three  DX  stations 
howled  back  in  unison,  THAT'S 
DEFAMATORY! 

I  blinked,  several  times.  What  had  I 
said? 

A  new  voice  chirped  up  {D3FAM,  I 
ttiif^k),  "YOM  should  be  aware  thai  Biro* 
is  a  registered  trademark.  Your  infer- 
ence that  the  products  made  by  that 
company  are  defective  in  any  way 
leaves  you  wide  open  to  prosecution 
under  international  law.  What  kind  of 
Amateur  are  you,  anyway?" 

1  *  * .  f .  ♦ ,  ■  What  answer  can  any 
Amateur  give  to  itiat  one? 


"TOFAM  from  C0URT,  just  what  are 
you  implying?  Your  last  commem  has 
defamatory  Implications  as  well,  so 
watch  your  step." 

'Tiey,  you  can't  threaten  me  on  air— 
IM  puts  you  iri  breach  of  ITU  regula- 
tton  nunnber .  ,  ,  im  . ,  .  harhg  on,  I've 
got  a  copy  of  mem  right  here.  Stand  by 
one*  ..■ 

*L1BEL  here.  I  thjnk  we're  gettir>g  off 
the  tiack  .  .  .  We  haven't  resolved  the 
issue  of  LlTlG/8's  derogatory  signal  re- 
port to  the  VK  siaijon.  It  implies  that  the 
VK's  ability  to  maintain  the  technical 
standards  of  his  station  Is  less  than  sat- 
isfactory, not  to  mention  the  totally  un- 
justified criticism  against  .  .  .  uh,  the 
VK,  what  make  of  rig  are  you  using 
therer 

Taesu,"  I  replied,  as  a  dull  throb- 
bing developed  around  my  temples. 

•* . . ,  yes,  against  Vaesu,  Now  we  all 
know  the  good  standing  of  Yaesu  In  the 
area  of  field  of  Amateur  communica- 
tions, but  here  we  have  LITIG/S/  he 
paused  for  breath,  allegedly  saying 
wonjs  to  the  effect  that  the  VK's  equip- 
ment is  performing  badly,  due  to  some 
unspecified  failure  of  the  manufacturer 
to  adhere  to  generally  accepted  princi- 
ples of  industrial  quality  control,  and/or 
the  faiiure  of  the  VK  station  to  operate 
the  equipment  in  accordance  with  ihe 
manufacturer's  directions.  It  appears 
that  LtTIG^B  is  caJlir>g  ttw  VK  an  idioi 
and,  in  my  opinbn,  the  VK  has  an  ex- 
cetient  case . , .' 

^Hey  kx>k,  frmver  sa  . ,  * 

"Chart ie  Alpha  Rve  Echo  here— did 
somebody  call  me?" 

>tey,  CASE'S  jamming  Ihe  L!  station. 
There's  potential  there  . . ." 

•You  mean,  it  appears  that  CASE  is 
lamming . . ."" 

"Yes,  of  course,  thanks  for  that . .  " 

''No  problem.  I'll  send  you  my  bill," 

''Get  lost!  I  didn't  as  for  your  advice,/* 

True,  but  you  accepted  It.  By  impli- 
cation, we  have  a  contract, , ." 

*We  do  notr 

"LIBEL  from  T0RT  it  sounds  like 
he*s  calHng  you  a  liar,  and  we  all  know 
that , ,  / 

Once  again,  they  all  chorused, 
•THAFS  DEFAMATORYr 

Hey  everyone,  Tve  got  a  JA  on  the 
packet  cluster  who  says  he  works  for 
Yaesu's  legal  department . ,  ' 

*4lte»gedf^  works  lor . ,  *" 

before  I  acknowledge  that  last  sta- 
Uon.  how  much  is  it  going  to  cost  me?  . 
•  »■ 

■Break  from  TRlAI can  I  rem^ind 

you  all  that  Ifs  illegal  to  conduct  busi- 
ness on  the  Amateur  tiarKls?* 

I  felt  \  was  now  on  shaky  legal 
ground  coming  back  on  the  air  .  .  . 
for  a  while,  I  considered  taking  legal 
advice,  but  it  was  still  too  early  In 
the  day  to  call  my  solicitor.  Instead, 
I  lapsed  Into  a  troubled  sleep^  When 
I  awoke,  20  metres  was  once  again 
a  jungle  of  static. 

Later  that  day,  I  finally  threw  away 
my  copy  of  The  ARRL  Handbook,  and 
took  out  a  subscription  to  The  Aus- 
traiian  Lawyer. 

[The  end— usual  disclaimers,  all 
calEsigns  (except  mine)  are  fictitious, 


any  similarity,  etc.,  etc.] 

Sent  in  by  Richard  Mumane 
VK2SKX  7/15  Grafton  Crescent,  Dee 
Why  2099,  pmviousty  putylished  in  his 
local  ham  rag,  *Amateur  Radto  Action. ' 

Taiwan  FAX  from  the  Chinese 
Taipei  Amateur  Radio  League 
(CTARL}:  We  are  very  pleased  to  an- 
nounce ttiat  the  1st  club  radKJ  station  is 
now  available  in  Taiwan  by  CTARL  liq. 
The  caltsign  is  BV5Y.  QSL  via  CTARL 
Bureau,  PO  Box  73.  Taipei  100,  Tai- 
wan. R.O.C.  73  de  Bolon  Un,  BV5AF. 
PfBsklent  of  CTARL. 

USA  Downloaded  from  the 
WAtYTY^  Packet  BBS: 

From:K5ARH#K5ARH 

To:  SAT@Aft^SAT 

Subject:  lARU  APPOINTS  SATEL- 
UTE  ADVISOR 

HR  AMSAT  NEWS  SERVICE  BUL- 
LETIN 274.01  FROM  Af^SAT  HQ 

SILVER  SPRING.  WD  OCTOBER  1» 
1994 

TO  ALL  RADiO  Af^ATEURS  BT 

lARU  Appoints  Satellite  Adviser 

In  a  news  release  dated  26*SEP*94, 
the  Intematbnal  Anrkateur  Radk)  Union 
(lARU)  enounced  that  W  has  appointed 
Hans  van  de  (Broenendaai  (ZS5AKV) 
p3  f-lambassador  to  ^uth  Africa  and 
regular  contributor}  to  tt^  newly  creat- 
ed post  of  lARU  Satellite  Adviser.  Ac- 
cording to  the  lARU  release,  the  prind- 
pal  ta^K  of  this  position  will  be  to  keep 
the  lARU  Administrative  Council  in^ 
formed  on  alt  technical  and  operational 
aspects  of  the  Amateur  Radio  Satellite 
Service  in  order  to  enable  the  Council 
to  adopi  appropriate  policies  to  ad- 
vance the  Interest  of  the  Amateur 
Satellite  Service  before  the  Internation- 
al Telecommunication  Union  (ITU)  and 
regional  telecommunications  agencies* 

The  lARU  release  noted  that 
ZSSAKV,  as  past  President  of  Southern 
African  AMSAT  and  an  Executive  Com- 
mittee member  of  lARU  Region  l, 
brings  many  years  of  sate  I  lite -related 
experience  to  this  appointment.  The 
lARU  release  further  noted  that  the  ap- 
pointment is  a  direct  result  of  recom- 
marxJatlons  made  to  the  lARU  Adminis- 
trative Council  by  the  lARU  Ad  Hoc 
Satellite  Advisory  Committee,  which 
took  up  the  interim  report  at  ttie  recent- 
ly compteted  tARU  Administrative  Com- 
mittee meeting  in  Singapore.  The 
lARU  release  oominented  that  this  ac* 
tion  IS  tangible  proof  ol  tt>e  lARU's  in- 
terest and  involvement  in  ttie  Amateur 
Satellite  Service. 

The  release  continued  by  cHing 
lARU's  many-year  role  in  protecting  tfie 
Amateur  SatelHte  Service,  in  particular 
Its  woik  during  the  1979  World  Admin- 
istrative Radio  Conference,  which  ted 
to  most  of  the  present  Amateur  Satellite 
Service  frequency  alkx;ations. 

The  lARU  release  also  stated  that 
the  ''exponential  development  of  new 
technologies  and  ever  increasing  com- 
pFexlty  of  the  Regulatory  Agencies,  the 
tARU  Administrative  Council  deemed  Et 
necessary  to  Involve  Itself  closer  with 
the  Amateur  Satelfite  Service  in  order  to 
represent  it  effectively  on  a  coordinated 
worid -wide  basis  while  cementing  its  re- 
lationship with  the  AMSAT  and  other 
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Amatsur  Radio  Satelllle  graups." 

In  the  release,  the  lARU  said  that  in 
his  new  capecity  and  by  the  powers 
delegated  lo  him  by  ttie  lARU,  ZSSAKV 
wW  tiave  the  task  of  appointing  some- 
one to  the  post  of  lARU  Satellfte  Fre- 
quency Coordinator. 

The  lARU  said  thai  ZS5AKV  is  now 
solicrting  nominations  for  volunteers 
willing  to  serve  ttie  function  of  lARU 
SatellilB  Frequency  Coordinator,  Such 
nominations  should  be  sent  to  him  by 
FAX  at  +27-31 765-6456  Of  via  im^R- 
HET at  an'satQuctvaxuctacza  tjefofe 
31 -OCT  94.  Hans  said  that  each  nomi- 
natioft  should  indixJe  a  comprehensive 
summary  of  the  nominee's  baci<ground 
and  qualilications.  Ha  slated  that  it  is 
his  Intention  to  discuss  the  various 
nominations  with  maior  AM  SAT  groups 
in  order  to  seek  their  recommendations. 
He  underscored  the  importance  of  find- 
ing the  right  person  to  be  appointed  to 
Slavery  important  job. 

AUSTRALIA 

Davk!  Horsfatt  VK2KFV 

RO.  Bex  257 

Wahroonga  NSW  2076 
AustraiiA 

The  *tiot  news'  in  Australia  is  that  I- 
cerice  fees  are  no  longer  payable  for 
CB  Radk3  [known  more  kxmaJly  as  the 
Qttzens  Radio  Service).  Whal  t>as  ttiis 
got  to  do  wrih  Amateur  Radto?  Weil^  it 
seems  that  me  regulatofy  body ^ he 
Spectrum  Management  Agency 
(SMA) — has  to  make  up  the  shortfail 
somehow,  ar\6  rumours  are  atx)ur>d[ng 
that  alt  lixed"  mdio  sites  (e.g.  Amateur 
i^peaters)  witl  attract  a  fee  of  AUSSDC! 
Naturally,  I  will  report  on  subsequent 
news  in  a  future  column. 

There  is  some  concern  that  offen- 
sive and  possibly  defamatory  mes- 
sages can  be  distributed  via  tiie  packet 
radio  system,  and  it  appears  thai  the 
"Sysop"  of  every  BBS  in  the  path  can 
be  hekj  responslt^e.  The  Wireless  Insti- 
tute of  Australia  (WIA)  is  looking  at  this 
problem,  with  a  view  to  making  a  rec- 
ommendation to  ifie  SMA  (before  they 
do  ft  for  us).  It  is  likely  to  involve  same 
lorm  of  authemicatkxi  at  the  originating 
BBS,  and  the  system  in  the  USA 
(where  onty  the  first  BBS  is  responsl- 
tile)  Is  being  kxiked  at.  It  is  a  shame 
Uiai  such  measures  aie  deemed  to  be 
necessary,  but  it  seems  to  be  a  lefiec- 
Hon  ot  society  as  a  whole. 

Dieers  fof  now.  Those  with  access 
to  packet  or  Internet  car  c<x>tact  me  as 
■VK2KFU  ^  VK2AAB.SYD. 
NSW.AUS.OCr  and  ^daveeeslCOM. 
ALT  respectively. 

PEOPLE'S 

REPUBLIC  OF 

CHINA 

Rick  Nui  BZIQi 
Room  376  Buffding  25 
Tsloghua  University 
Beijing  100084 
People's  Repubit  of  China 

KATM.ANDU  , . .  A  goodwill  package 


of  RTTY  Digital  Joumate  was  airmailed 
to  the  Nepal  Amateur  Radio  League 
(NARL)  from  TUARC  in  early  August, 
relaying  our  *good  ludc"  message  lo  the 
deweloprng  9N1  amateur  community. 
Satlsh  9N1AA  has  been  active  on 
Pacior  these  days  and  is  also  the  key 
person  getting  things  go^ng  in  NARL 
He  can  be  reached  via  digital  as  9N1 AA 
O  JA5TX.JPN.AS  or  by  aimtail  at  PO 
Box  42^.  Katmandu^  Nepal 

HAW  EXAM  .  .  .  Tlie  first-ever  na- 
tional Amateur  Radio  iLJcense  Examina- 
tion was  held  July  10  and  17  in  Beijing, 
Shanghai,  and  other  big  cities.  Thou- 
sands of  people  partictpated  in  the  ex- 
am, and  every  testee  must  be  a  (omnai 
member  of  CRSA,  (he  Chinese  Radio 
Sports  Association.  Four  different  class- 
es of  licenses  are  avaiiabte  this  time, 
with  Class  3  (CW/SSB)  the  highest.  A 
good  number  of  BQ  licenses  may  be  re- 
leased soon. 

AMP  &  MIKE  .  .  .  Right  now  we  aie 
In  dire  need  oi  a  70cm  amp  for  satellite 
uplink  and  a  Yeasu  microphone  that  fits 
the  FT-726R  transcetver.  Both  amp  and 
mike  presently  used  are  maltundiorHng 
arHJ  are  liard  lo  repair.  We  would  appre- 
ciate your  aki  or  donation  to  help  China 
obtain  a  satellite  of  better  quality. 

STATS  .  ,  ,  As  of  September  3, 
f  994,  BY1QH  has  worked  a  total  of  309 
stations  in  37  countries  on  saieDites^ 

TUARC  can  t>e  reached  via  any  of 
the  following  paths:  Pager— 204-6677 
beep  5552  (local  only);  Digiial— BZIQL 
&  JA5TX.JPN.AS;  Internet— 
bzlql% ja5txQbbs.arasmith.com  or 
b2tql%ja5tx#bbs.lbc.oom. 

MONACO 

Da/lie/  Pm  3A2LZ 

B.R349 

MC  98007 

Monaco 

Greetings  from  Monaco.  This  sum- 
mer has  seen  a  wide  variety  of  ham 


activities  in  the  Principality,  especially 
with  visiting  amateur  radio  operators, 
F1IXQ  and  F1RWD  came  and  very 
ably  ran  a  long  weekend  of  satellite 
operations  from  Monaco.  They  were 
fortunate  enough  to  have  a  friend  from 
their  CB  days  who  had  somewhere 
to  put  some  aritennas.  In  spite  ol  tall 
sumourKling  buildings  and  qofte  noisy 
conditk>nSp  they  kept  a  reasonal^le  rate 
o(  QSOs  flowing.  They  had  a  rather  at- 
tractive QSL  card  prwited  for  the  occa- 

0E7HPI  came  and  operated  motsile, 
handing  out  QSOs  on  40  and  20  me* 
ters.  W5ZPA  came  with  the  intention  ol 
operating  RTTY  and 
helping  a  number  of 
U.S.  hams  add 
Monaco  to  their  list  of 
countries  worked  on 
RTTY.  Untortunateiy, 
he  was  not  able  to 
get  the  gear  operat- 
ing correctly  on  RT- 
TY and  resorted  to 
operating  some  SSB 
andCW, 

When  Monaco 
hams  visit  the  U.S. 
we  am  always  asJced 
tor  three  types  of 
contacts:  1)  Monaco 
on  top  t>and;  2)  a  YL 
contact;  and  3)  a  RT- 
TY contact  Top  band 
is  quite  difficult,  pri- 
marily because  it  is 
diticyll  to  put  up  any 
kind  of  antenna  For 
160  meters.  There 
are  a  few  3A  hams 
who  have  RTTY 
gear,  but  to  my 
knowledge,  I  am  the 
only  one  active  on 
RTTY,  A  YL  contact 
Is  another  story.  Most 
ol  the  VLs  licensed  in 
Monaco  have  VHF- 
oniy  tickets.  The  few 


who  have  full  privileges  don*t  like 
the  heavy  pileups  when  tfrey  operate. 
For  a  long  time  I  have  ottered  European 
YLs  heap  getting  on  the  air  here  it 
ffvey  come.  It  kxks  now  as  if  a  YL  from 
the  U.S.  will  come  artd  operate  for  a 
little  while  towards  the  end  of  Ocio* 
ber. 

Finally*  I  regret  to  inform  you  of 
the  death  of  Jean  Bardos  3A2EE. 
"Echo  Echo^  was  one  of  Monaco's  best- 
known  hams  and  was  very  active  on  a 
wide  variety  of  modes.  He  was 
a  long-time  member  of  the  council 
of  the  A,R.M.  and  will  be  deeply 
missed.  Best  73* 


Imagine  your  callsign  on 
A-R-E,  Classic  Clock! 

•  Beautiful,  laminated  original  artwork. 

•  Quality  quartz  movement. 

•  Suitabie  for  wall  or  desk  (approx.  g^xg'jta  )- 

•  Runs  or  one  AA  battery  (included). 

•  Oniy  $39.99  (plus  $4,50  shipping  in  U.^./|3relgn 
orders  FPO  New  Hampshire). 

•  Specify  calisign  and  choice  of  simuiatef  \f ainut, 
light  oak  or  black  frame, 

•  Send  check  or  money  order  to: 

Amateur  Radio  Excellertde 
Box  1551  •Manchester,  NHOS105 


WANT  TO  LEARN  CODE? 


Mor&e  Tutor  ^^nAi'is  the  answer  for  tta 

quickest  and  easiest  way 

for  beginners  and  experts  alike. 

From  tlie  mofnent  you  start  the  easy  and  speedy 
self  loading  procedure  to  the  day  you  reach  your 
goal*  Morse  Tutor  Qatd  will  gcnth'  coach  you 
through  the  learning  process. 

Since  1987.  GOTE  has  guided  n^iarly  20.000 
hamsmnd  prospedi  ve  hanis  around  the  ^  orl  d  thrcmgh 
proven  structured  lessoos  and  a  vaiicty  ofchamcter^ 
word  and  conversation  drills.  Strai^  forwaixJ  mems 
make  Ihe  pirocess  simple  ar>d  fiin. 

You  select  the  characters  and  Moimc  Tutor  ^o^ 
will  prepare  a  random  diantcler  drill  with  those 
characleiv.  Morse  Tutor  ^dd  mikes  it  easy  lo 
create  your  own  drills  or  import  text  files.  You  can 
now  t>pe  what  you  hear  or  copy  by  tiand  and  see;  one 
line  at  a  lime,  what  the  computer  sent  or  what  you 
typed.  Pick  the  Famsworth  or  the  standard  nwthod; 
select  the  tone  frequency  most  comfortable  for  you  or 
select  your  code  speed  in  tenths  of  a  word  per  minute. 

You  are  always  In  command. 
Mor^c  Tutor  QM  uses  your  internal 
speaker  or  sound  board  (certified  by 
Creative  Labs  for  all  Sound  Blaster 
products).  And,  if  you  use  a  sound  board 

the  pragrajn  supports  volume  control. 

Get  the  software  the  ARRL  ^tts  and  uses  to 
create  prartire  and  test  tapes.  Morse  Tutor  <?*// 
is  approved  for  VE  exams  at  all  Itvi^b* 


Sail  lid 


BL6sr:ipr 


Attention  Morse  Tiitbr  and  Moi^  Tiitor 

Advanced  Editkm  reglst^^red  users* 

Make  sure  we  have  tout  current  addrei^ 

Specini  upgrade  offers  frill  be  mailed  shortly. 

Ikn*t  miss  out 


A  P'i^rs   '^f§^  ffo§r^m-dxs  aft  it  wm>  b^  to-i^ 
wm  l&a^0idiff  ^i  wfP^'fi  f5  miniffieB  of  ttM  ^riv^ 

/(fSSf  *This  is  d  €r^J(€rjxk  wmf  for  ^kfs  mmxmif 
to  i^r/t  the  AA&rsi  Cod?.  Weff  m/tM  the  pfkx  *  ^3 


I'or  all  DUS  4;oinputers,  Available  Lliru  dealcit.-  73 

Mrtgiwine.  yST,  or  seud  $29.95  ^  $3  S&H 

(CA  rcsidciitii  add  7.75"o  tax)  to: 

Gtri'K.  P.O.  Box  3405,  Dept.  MS, 

Newport  BeackC A  92659 

Specify  5'  *  or  3^^?  inch  disk 


Mors«  Tutor  gdd  is  a  trademark  of  GGTE 

Sound  Blaster,  ihe  Sound  Blaster  Logo  and  tt>e  Sound  B^ast»r 

CompiatibiJfty  Logo  are  trademaihs  of  Creative  Technology  Ltd 
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Never  Say  Die 

CofrtMied  fmm  page  4 

Hack,  IVe  visfted  alt  of  !tiase  coun- 
tries, have  operated  from  most  have 
friends  there,  and  slill  there  are  a 
couple  Td  have  to  make  an  educated 
guess  on  the  capital.  Well,  what  did 
you  expect,  something  easy  (il<e 
Paris  or  Montevideo? 

Step  one  is  to  get  your  Advanced 
Ucense.  Step  two  is  to  move  your 
tamity  to  some  place  where  you  can 
put  up  a  nice  Xhq  tower  and  a  beam. 
Remember  what's  important  in  life. 
You're  going  to  need  a  kitowatt.  how- 
ever a  home-built  linear  or  one 
bought  secondhand  will  keep  Ihe  cost 
down.  Linears  are  easy  to  build. 
Then,  you'fe  going  lo  need  to  have 
your  own  business  so  you'll  be  able 
to  take  tiine  off  when  the  bands  are 
open  or  DXpec^ltlons  are  on. 

Sure,  you  can  work  'em  with  100 
watts  and  a  dipde,  but  you'll  be  trad- 
ing a  bunch  ol  time  for  your  diint2j' 
ness.  For  instance,  wfien  I  operated 
from  KatK;!  I  could  hear  the  Big  Guns 
almost  every  mghi  The  kiiowatis  with 
triband  beams  came  through  about 
ten  ntghis  a  month.  The  100-watters 
could  only  be  heard  one  or  two  nights 
a  month. 

Worse,  when  your  signal  Is  weak 
and  you're  fighting  hundreds  of  other 
equally  weak  DXers,  you  are  unlikely 
to  get  more  than  a  signal  report,  it's 
rw  tun  for  someone  in  a  rare  country 
to  try  and  hear  your  puny  signals  (or 
long  contact. 

I  rBmecT^er  visiting  Mike  Ercotino, 
the  pnesJdeni  ol  TelreM  Antennas.  He 
had  a  Colltns  KW-1  rig  and  one  of  his 
btg  Telrex  antennas.  He  called  CQ 
Burma  and  we  sat  and  listened  to 
several  X2s  answering  his  call,  1  was 
Impressed.  UtlJe  did  J  imagine  that 
ten  years  later  I'd  be  visiting  these 
hams.  If  you  can  get  a  four-element 
20m  beam  up  around  70  feet,  and 
put  a  pair  of  shoes  on  your  rig.  you 
too  can  have  'em  answering  your 
CQs  ^rom  rare  spots  around  the 
wodd.  And  you  can  actually  sit  theie 
and  have  real  conversations  with 
some  fascinating  people. 

The  hard  part  is  getting  a  good  lo- 
catkHip  You're  never  going  to  be  a  Big 
Gun  if  you  live  In  an  apartment.  You 
need  some  room  for  that  tower. 

Ho  Ho  Ho 

Yes,  kindly  Santa,  that  cheap  old 
codger  wiil  t>e  around,  nagging  you 
to  give  pnesenis  in  his  name  Welt,  it 
i$  ttie  time  of  year  to  remind  friends 
that  you  haven't  yet  won  that  coveted 
OST  Silent  Key  Award,  You're  proba- 
bly expecting  me  to  suggest  you  take 
care  of  this  with  twelve  monthly  re- 
minders of  your  thoughtfulness, 
namely  a  gift  subscription  to  73, 
fight?  Hmm,  it  I'd  thought  about  it, 
that  would  have  been  my  recommen- 
dation. I'd  have  menticned  that  I  have 
a  choice  for  you,  the  el  cheapo  gift 
subscription,  wfich  is  S1 9-97»  or  the 
deluxe  gift  subscrtpUon,  which  ts 


Capital                       Country       Prefbr     You've  Worked  tt  Been  There 

Apia 

Mbabane 

Katmandu 

Bandar  Sen  Begawan 

Kota  Kinabalu 

Noumea 

Kingstown 

Papeete 

Katiu 

Colombo 

Dar  es  Salaam 

Maseni 

Suva 

Road  Town 

St.  Johns 

Roseau 

Point-a-Pitre 

Fori-du -France 

"' 

Bridgetown 

Pago  Pago 

St.  George's 

Castries 

Port  of  Spain 

Scamo  rough 

Wiliensiad 

Kingston 

Plymouth 

: 

Basse  Tene 

Chariestown 

The  Valley 

KuGhing 

Kuala  Lumpur 

Charlotte  Amalle 

■ 

Figure  J. 


$24.97,  Your  choice,  They  get  the 
same  magazine  either  way.  This  is 
just  a  test  of  how  cheap  you  are  If 
youVe  read  any  ol  my  travel  !>ODktets 
you  know  how  thrifty  I  am.  Thrifty,  not 
Cheap. 

There's  another  gift  you  might  cor'- 
sider  for  your  ham  friends,  This  is  the 
first  compact  disc  of  ham  music.  Ham 
music?  The  songs  were  written  and 
sung  by  Andrew  Hu<kJle^ton  and  Lis* 
sa  Udetoged.  OZtADL  and  OZlXY, 
and  they're  good.  Darned  goodl 
There's  one  on  DXpeditfons,  another 
on  Morse  Code,  and  the  XYL's 
lament  that  he's  "Always  on  the  air' 
Andy  says,  '^Vm  not  climbing  up  the 


zine  threatened  to  sue  them,  so  they 
had  to  change  it  at  the  last  minute.  1 
wish  they'd  called  it  *73."  Maytje  their 
next  CD  wifl  go  thai  route.  The  disc  is 
by  Last  Resort  Records.  You'll  be 
able  to  buy  it  direct  from  Last  Resort, 
or  from  Uncle  Wayne's  Bookshelf. 

Mow,  let's  get  the  CD  and  start 
sending  the  digital  Information  on  the 
CD  over  the  air.  Yes,  if  s  legal  to  send 
music  over  the  air . .  Jf  you  do  ci  digi- 
tally. 

Incentlvft  Ucanslng? 

Since  'incentive  Licensing'*  was 
the  biggest  disaster  to  ever  hit  ham 
radio,  with  the  fallout  still  being  felt,  I 


"t'd  like  to  see  one  license  exam  which 
tests  for  technical  knowledge  and  not 
code  skill,  and  which  would  then  entitle 
everyone  to  use  all  ham  frequencies. " 


tower  any  mo  re  r  There's  one  about 
The  trip  to  Dayton,"  where  Andrew 
and  Ussa  spent  their  honeymoon  at 
the  HamVention.  And  I  loved  "flootu- 
ma  Bound,"  another  DXpeditlon 
song.  The  music  varies  from  country 
to  soft  rock  and  It's  great  stuff.  Give 
yourself  one  of  these  for  Christmas, 
and  then  get  some  for  friends.  Ham 
friends,  ol  course.  But  then,  what 
else  have  you? 

The  CD  title  is  "Seek  You,'  They 
wanted  to  (^1  it  ^GQ*  but  CQ  maga- 


tend  to  mention  It  frequently.  And 

since  this  catastrophe  took  plac^  30 
years  ago,  newer  readers  are  often 
confused,  tending  to  think  it  has 
something  to  do  with  the  current  il- 
censing  system,  which  seems  in* 
nocuous  enough. 

I've  printed  all  this  stuff  before. 
Many  limes.  But  tor  those  who  are 
new.  Til  cover  the  ground  again  so 
you'll  know  more  about  why  the  hob- 
by i$  in  the  shape  it's  in  today. 

It  was  the  penc^uon  of  "incentive 


licensing"  that  did  the  damage,  not 
the  aclualFty.  II  all  started  with  an  edh 
tonal  in  ttre  February  1963  issue  of 
QST  which  said  that  the  League  left 
sonnethlng  was  wrong  with  amateur 
radio  and  something  ought  to  be 
done  about  It,  They  didn't  say  what 
was  wrong  exactly,  so  there  was  no 
way  to  argue.  The  implication  was 
that  by  going  back  to  the  pre -WWII  li- 
censing system  of  two  license  class- 
es, A  and  B,  that  the  problems,  what- 
ever they  were,  would  be  fixed  This 
all  came  alxiul  when  the  Hudson  Oi- 
viskjn  director,  multimillionaire  MoH 
Kahn  W2KR,  who  actually  was  run- 
ning tf>e  League  aher  his  suocesstul 
overthnnw  of  General  Manager  Bud- 
tong  W1BUD,  proposed  the  change. 

The  ARAL  Board  refused  to  touch 
this  hoi  potato  at  their  yeariy  board 
meeting,  putting  it  in  the  hands  of  the 
executive  committee,  which  was 
dominated  by  Kahn.  Kahn  then  sent 
a  petition  to  the  FCC  without  even  in- 
forming the  tJoard.  much  less  getting 
their  okay.  The  petition  asked  that 
General  Class  lk)ensees  be  forced  to 
get  an  Advanced  Class  if  ihey  want* 
ed  to  continue  to  operate  on  the  15- 
20-40-60  meter  phone  bands,  as  it 
was  before  The  War  The  "incentrve* 
pari  was  that  it  you  wanted  to  contin- 
ue operating  on  phone  you  had  lo  up- 
grade. With  over  90%  of  hams  oper- 
ating on  phone,  this  was  a  devastat- 
ing blow  to  the  Generals. 

Tens  of  thousands,  who  didn't 
want  to  have  to  take  the  test,  just 
gave  up  and  sold  Iheir  ham  stations 
for  whatever  they  could  get.  Ham 
gear  was  soon  going  for  I0c  on  the 
dollar,  which  caused  the  sale  of  new 
ham  gear  to  plumnnet  by  atmost  90%, 
This  not  only  put  virtually  every  ham 
manufacturer  out  of  business,  it  also 
killed  off  over  85%  of  the  ham  radio 
Stores,  and  all  this  happened  In  about 
one  year.  Blown  away  were  Hallj- 
craFters,  Hammarlund,  National, 
Millen.  Muiti-Elmac,  Gonset.  B&W, 
Lakeshore  Industries.  Central  Elec- 
tronics, Sideband  Engineers,  Thor- 
darson,  Stancor.  and  so  on.  Collins 
stopped  all  further  development  of 
new  models  and  moved  their  manu- 
facturing for  the  military  to  Japan. 

It  took  five  years  for  the  FCC  lo  fi- 
nally act  on  the  petition.  The  bitter 
fight  1  put  up  against  it  in  73  maga- 
zine resulted  in  the  FCC  taking  away 
only  half  of  the  phone  bands  from  the 
General  Class  instead  of  all  of  them, 
and  this  despite  tremendous  pres- 
sure from  the  ARRL  and  what  was 
left  of  their  ever-obedient  affiliated 
cluhs.  The  end  result  was  that  Gener- 
als, if  they  wanted  to  wodc  much  DX, 
had  no  choice  but  to  get  their  Ad- 
vanced or  Extra  Class  licenses. 
That's  the  incentive  of  "incentive  li- 
censing.** 

Frankly,  I  see  no  good  reason  to- 
day for  so  many  license  classes.  Td 
like  to  see  one  license  exam  which 
lests  for  technical  knowledge  and  not 
code  skill,  and  which  would  \\mn  enti- 
tle everyone  to  use  ail  ham  frequen- 
cies, rd  like  to  see  ham  dubs  recruit. 
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^^  Number  26  on  yoi 

Special  events 


your  Feedback  card 


Ham  Doings  Around  the  World 


Ustmgs  are  free  of  charge  as  space  permits.  Piease  send  us  your  Spedaf  Evef]t 
two  months  in  advance  of  the  /ssue  you  want  if  to  appear  in.  For  exanyjie,  if  you 
wmnt  a  to  appear  in  the  January  issue,  w©  should  receive  n  by  Oaober  31.  Prth 
vide  a  clear,  concise  summary  of  the  essentiai  dela/te  aboift  your  Speaai  Everji 


DEC  3 

GREENSBORO,  NC  The  14th  annual 
Greater  Greensboro  Hamfest  and  Com- 
puter Show  witi  be  sponsored  Oy  the  76 
Group  a!  Greensboro  Coliseum  Com- 
ptex  Special  Events  Center,  1921  West 
Lee  St..  9  AM^  PM.  Rea  Market,  Com- 
mercial Booths.  VE  Exams  (pri&*regiS' 
ter),  Computers,  more.  Talk-in  on 
145.250<-)  and  146.760H  Contact  76 
Group,  PO.  Box  7862^  GrBensboro  NC 
274  f  7-0862,  or  cati  REALTALK  (910) 
299-2525.  Enter  007B  at  the  prompt 
MESA,  AZ  The  Superstitiort  ARC 
Hamfest  will  be  held  at  Mesa  Commurvi- 
ty  College  Campus,  NE  comer  of  Dob- 
son  Rd.  &  SR  60  (Superstition  Free- 
way). For  into,  call  (€02)  898-9158. 
NORTH  OLMSTED,  OH  The  North 
Coast  ARC  Fall  Hamtest  will  be  held  at 
St.  Clarence  Church,  30106  Lorain  Rd., 
i  AM-2  PM.  Setup  at  0600  AM.  Ven- 
dors pyrchasing  four  or  more  tables 
may  set  up  Fri.  eve.  7  PM-10  PM. 
Reservation  payments  must  be  re* 
cerved  (with  SASE)  by  Nov.  26Ui.  Send 
to  Dan  Sarama  KBBA,  i559f  Rade- 
maker  Blvd.,  Brook  Park  OH  44142. 
let.  (2W)  267-5083,  or  connect  to  the 
NCARC  Packet  BBS,  "C  N08M"  on 
i45.73.  Dial  (216)  779-6350  and  use 
the  commands:  D  NCARC/HAMFEST. 
LOC  and  D  NCARC/HAMFESTJNF. 


Talk-in  on  1 45.29  and  224.76  Rptrs. 

DEC  4 

HAZEL  PARK,  Ml  Hazel  Park  H.S.. 
23400  Hughes  Sl.  will  be  the  location 
for  the  29th  Annua)  Swap  and  Shop 
sponsored  by  the  Hazei  Park  ARC.  Ad- 
mission $4.  tables  SI  3  (ctieck  must  be 
sent,  no  reservations  by  phone).  Talk- in 
on  146.64(-)  (DART}.  For  info,  tables, 
tfdtets,  write  to  HR4RC,  Box  368,  Hai^ 
Park  Ml  48030. 

MCtO 

FARIBAULT.  MN  The  annual  Courage 
Center  Handi-Ham  Winter  Hamfest  will 
be  he kj  at  the  Eagtes  Club,  starting  with 
registration  at  6:30  AM.  There  will  be  a 
Handi-Ham  Equipment  Auction,  Flea 
Market  Dinner  at  Noon,  ar\d  Program. 
Talk-in  on  1 9/79.  Contact  Don  Franz 
M3R7;  I  / 14  Fmnk  Ave,,  Albert  Lea  MN 
56007. 

JACKSONVILLE,  IL  Three  major 
dubs  are  coming  together  to  sponsor  a 
Supedest  at  8  AM  in  the  Turner  Jr.  H.S. 
VE  Exams,  Flea  Market.  Crafts  wel- 
come. Contad  TimChitders,  (217)245- 
2061.  Talk-in  on  146.775  Rptr.,  and  on 
148.52. 

JANe 

MILWAUKEE,  Wl  The  23rd  annual 
Mid' Winter  Swapfest  will  t>e  held  at  the 


Waukesha  Co.  Expo  Center  Forum 
from  8  AM-2  PM.  Advance  reservation 
deadline  Is  Dec.  23rd.  VE  Exams; 
please  pre^ register.  Sponsored  by  the 
West  Allls  RAC,  Write  with  SASE  to 
WARAC  Swapfest,  RO  BOK  1072,  Mil- 
wauk^e  Wi  53201. 

SPECIAL  EVENT  STATIONS 

SAN  ANGELO,  TX  Tbe  San  Angelo 
ARC  will  operate  W5QX  Dec.  2nd 
15002-22002  Dec.  4!h.  to  celebrate 
Christmas  at  Old  Fort  Concho  Opera- 
tion will  be  In  the  General  portions  of 
the  40i  20,  15m  subbands,  and  the 
Novice  10m  subband.  For  a  certificate, 
send  9"  X  12"  SASE  to  AB5BG,  1210 
Afdmore^  San  Angelo  TX  76905. 

DEC  10-11 

BEtHLCflEM,  IN  The  Clark  County 
ARC  wiil  operate  W9WW1  Eo  celebrate 
ttie  Holiday  Season.  Operation  wili  be 
in  the  General  80-1 5m  phorte  band,  the 
Novice  lDm  subtand,  afMj  on  2m.  For  a 
certificate,  send  QSL  and  SAS€  to 
CCARC,  RO.  Box  532,  JetfersonvUle  iN 
47130. 

KIMBERLING  CITY,  MO  The  Kimber- 
ling  ARC  will  operate  NQOG  from 
1500Z-1900Z  both  days  (Dec,  10  &  11). 


Operation  will  be  from  the  Port  of 
lights,  at  1/2  mi,  drive  through  an  ani- 
mated Wonderland  of  Lights.  This  event 
Is  being  sponsored  by  Table  Rock 
Lake/Kimberling  City  Area  Chamber  of 
Commerce.  Look  tor  rhem  in  the  lower 
portions  of  the  80,  40*  20,  and  15m 
bands.  For  a  oeftificale,  send  QSL  and 
SASE  to  Chamber  of  Commerce,  RO. 
Box  495,  Ksmtyerttng  City  MO  S5G8& 

DEC17-1S 

NAZARETH,  PA  Ttie  Delaware -Lehigh 
ARC  will  operate  W30K  1400Z-0200Z 
Dec.  17-18  from  the  Christmas  City. 
Frequencies;  3.965,  7.265,  14,265, 
21.365  and  28,365,  For  a  certificate, 
send  QSL  and  SASE  to  DLARC, 
RD4r  Greys  tone  Btdg.,  Nazareth  PA 
18064. 

JANI 

LOS  ANGELES,  CA  The  Spanish  Int1 
Western  ARC  will  operate  from  Los  An- 
geles CA  USA,  and  (rom  Central  and 
South  America  1 600  LrrC-2400  UTC  to 
celebrate  "Feliz  Ano  Nuevo  America" 
Frequencies:  21.340  USB  and  7.260 
LS8  MHz.  Listen  for  Stations  N6T00, 
KC6GJD,  N6TBX/TG8  and  LU9FAN. 
For  a  certificate,  send  QSL  to  Spanish 
tnt'l  Western  ARC.  RO.  Box  2062,  Seal 
Beach  CA  90740  USA, 


Why  Take 
Chances? 


GREAT  PRK^S, 


EXPEDITED  ORDER 
SERVICE  FOR: 

General  Communicatioii  •  Industry  •  Marine  VHF 

Seiners  •  Arnaleiir  Bands  •  MKiroproc^sor 

Expenmentat 

Get  your  FREE  1994  Catalog! 
CALL  TOLL  FREE:  hSOO-JAN-XTAL 


P.O.  BOX  60017  •  Fort  Myers,  Florida  33906 

(813)936-2397 


» 


Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directioiial  Wattmeter 

Model  81000A  is  a  thoroughly  engineered,  portable^  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

G.  W.  power  in  Coaxial  transmission  lines. 

81000A  is  comprised  of  a  buiil-in  line 
section,  direct  readirvg  3-scale 
meter  protected  by  a  sbockianool 
housing,  Quick*match  connectors, 
plus  a  complete  selection  of  pfug-in 
elements,  gives  the  FRONT  RUNNER 
reftabitity.  durability,  flexibility 
and  adaptability  with  a  two  year 
warranty. 

Contact  us  for  your  nearest 
authorized  Coaxial  Dynamics 
representative  or  distributor  in 
our  worJd-Wide  sales  network, 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Clevefand,  Ohio  44135 
216-267-2233 
1-800-COAXlAL 
FAX:  216-267-3142 

Service  and  Dependability. ,  ,A  Part  of  Every  Product 


CIRCLE  240  ON  READER  SERVICE  CABO 


CIRCLE  1BG  ON  READER  SERVICE  CARD 
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tsach  the  theory  and  operating  skills, 
and  lioensd  newcomers  , . ,  and  to  be 
responsible  tor  Mhek  recruits,  I'd  Uke 
to  see  clubs  have  the  power  to  li- 
cense and  de-license,  and  get  the 
FCC  out  of  our  hair  as  much  as  pos- 

When  we  get  Interested  in  RTTY 
we  have  to  learn  about  it.  Ditto  satel- 
lites, packet.  siow*scan,  and  so  on. 
Diese  interests  are  an  incentive  tor 
coniinued  teaming. 

Mort  Kahn's  Incentive  licensing." 
whk:h  was  enthusiastically  promoted 
by  Bill  On-  W6SAI.  was  the  worst  dis- 
aster ever  suffered  by  the  hobby.  It 
put  all  the  American  manufacturers 
out  of  business  at  the  right  time  to 
open  it  yp  for  the  Japanese  to  domi- 
nate the  industry  worldwide.  Worse, 
one  other  result  was  the  demise  of 
over  95%  Of  Oiir  school  radio  clubs, 
thus  stopping  the  recruiting  of 
teenagers  into  the  hobby.  There  went 
the  Infrastructure  which  brought  us 
most  of  our  new  licensees.  Before 
Kahn's  petition,  over  80%  of  our  new 
hams  were  teenagers.  Now  it's 
around  11%.  This  has  stopped  over 
two  millbn  youngsters  from  pursuing 
high-iech  careers  who  otherwise 
would  have.  How  much  of  a  differ- 
ence wouki  two  million  more  scien- 


tists, engineers  and  tectinloans  have 
made  to  the  growth  of  our  American 
electron  ks  industry? 

While  we  were  stopping  ham 
growth  in  America  the  Japanese  were 
moving  in  the  opposite  direction.  They 
Introduced  a  no-code  license  which 
allowed  10  watt  phone  opemtlon  on 
the  low  bands.  This  helped  spur  the 


mentais  of  radio  and  electronics,  just 
as  tJiey  do  physics,  chemistry,  and  bi- 
ology, tf  we  can  get  millions  of  kids 
tnierested  in  the  hobby,  we'll  not  only 
keep  our  ham  bands,  we'll  be  able  \o 
rebuEld  our  electronics  industry. 

We  know  that  electronics  is  a  key 
to  our  success  in  competition  with  the 
other  developed  countries,  yet  we're 


"It's  my  goal  to  get  radio  dubs  going 

in  schoois  again,  and  to  get  our 

sctioois  to  teacti  ttie  fundamentals  of 

radio  and  electronics,  just  as  ttiey  do 

ptiysics,  chemistry,  and  biology. " 


development  of  ham  radio  clubs  in 
every  school  in  Japan,  They  soon  had 
twice  as  many  licensed  amateurs  as 
we,  and  with  only  half  our  population. 
This  resulted  In  millions  o1  their 
youngsters  going  for  high-tech  ca- 
reers, making  possible  their  world 
domination  of  the  consumer  and  other 
electronics  industfles. 

Now  stop  asking  about  "Incentive 
licensing."  It's  my  goal  to  get  radio 
clute  gang  in  schools  again,  and  to 
gel  our  schools  to  leach  the  funda- 


doing  almost  nothing  to  butid  the 
needed  high-tech  workforce. 

The  73  Irtternalional  Coluifin 

Having  viSEted  hams  in  over  a  hun- 
dred countries,  and  having  DXed  Irom 
most  of  them,  I'm  guilty  of  trying  to 
force  the  73  readers  lo  tje  more  Inter- 
ested in  DX  than  is  reasonable.  And 
now,  with  an  ever  higher  percentage 
of  hams  being  Techs,  the  general  in- 
terest  in  DX  has  been  failing  off,  as 
we've  notksed  in  our  reader  polls. 


When  I  stop  to  think  atxtut  it  and 
put  it  in  perspective,  I  can  under- 
starvd.  DXing  is  ooly  a  small  facet  of 
amateur  radio,  and  a  good  deal  of  the 
ops  interested  in  working  OX  are 
after  DXCC  and  other  awards.  Few 
seem  to  be  realty  Interested  In  talking 
with  DX  ops.  Helb,  send  a  card,  bye. 
Thus  the  low  scores  for  the  "73 
Internal  ion  al"  column. 

Amie  Johnson  NiBAC  has  done  a 
fine  job  of  getting  reports  from  DXers 
all  around  the  world  tor  the  column 
for  the  last  live  years.  And  iDefone  him 
Dick  Phenix  handled  it  but  then  he 
retired  lo  a  cabin  in  the  super  boon- 
docks.  I  first  met  Dick  when  I  visited 
the  San  Francisco  Mensa  group 
atwui  20  years  ago.  He  then  moved 
back  to  New  Hampshire  arxl  was  part 
of  the  Mensa  group  here,  where  I 
was  the  Local  Secretary  lor  around 
15  years, 

I  do  hope  our  H ambassadors  will 
continue  to  send  us  news  of  what's 
going  on  that  we  can  use  in  our  Let- 
ters column.  And.  if  I  can  get  things 
working  smoothty  again,  ir^ybe  I'll  be 
able  lo  visit  motB  of  them  personally. 
I  still  want  to  vtsit  at  least  70  more 
countries  before  winning  my  Silent 
Key  Awaid  from  QST 


Serving  the  LORD 
SinCB  1987 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  7  AmpHr  gef-cell 
battery  complete  with  voltmeter,  wall  charger  and  a 
cord  for  charging  via  automobiles.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF,  ORP,  or  HP  mobiles  such  as  the  KENWOOD  TS-50 
(at  50W).  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6V,  Of  9V  output  can  be  used  separately  for  CD  players,  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged,  so  you  can  charge  it  ^ven  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  tile  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  S49.95  + 
S8,50  for  shipping,  along  with  your  shippmg  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

P.O.  Box  3624.  Dept.  73 
Long  Beach,  CA  90803. 

CA  Residents  Adi^  B  W4%  Sales  Tax.  Alaska.  Hawaii,  and  Candian 
^esklcmts.  please  send  U.S.  Mooey  Older  £  Si?.  10  Shipping. 

II  you  wfsh  rnora  Normaiion  please  send  a  SASG  to  Iho  above  Address  For 
COD  orders,  call  (31 0)  433-5860.  outsjde  of  CA  Orders  only  cai)  (800)  933- 
HAM4  and  leave  a  message.  De&ier  fnqutr&s  hvtied. 
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■^  Number  2 

Propagation 


Number  27  on  your  Feedback  c«rd 


Jim  Gray  WIXU 

2fO  East  Chateau  CtrdQ 

P^/sonAZ8554t 

Vm  sure  ihai  you  wfl  nobct  that  "oondnois" 
ttiis  rTKVTtti  ieaw  micti  lo  be  desired  ■ . .  partic- 
ularly on  w«ek«nds.  ltijs  is  due  to  sevefai  fac- 
tors, which  mcrude  general  declrna  in  Ihe 
Sunspot  numh^rs,  seasonal  Conditions,  and  just 
plain  chance.  Youll  also  notice  I  hat  there  aren't 
many  days  which  can  be  classin&d  as  GOOD, 
so  youli  have  lo  make  the  best  out  of  whal's 
•i«l&Ue  tram  *he  chart.  Your  best  chances  are 
ofi  days  ttiat  s^w  GOOD  or  FAIR  to  GOOD 
trends.  The  malty  POOR  days  are  expedad  to 
be  the  4lh  and  23fd,  while  the  rest  are  trendrg 
row  3rd  Qr  aiNray  fr&m  GOOD.  If  you  wish  to 
maise  the  besf  use  of  this  chart,  check  WWV  at 
18  minutes  past  any  hour  tor  rheir  prcpagaiiori 
reports  and  uso  the  information  you  get  whicti 
describes  tod  ay  ^s  and  tOFnDrrow^&  forca&led 
Iconditfons."  Cycle  22  looks  as  If  it  may  reach 
its  nadir  sooner  than  most  torecastars  hkad  origt- 
ftely  thought,  meaning  sometime  in  1995,  Ttial 
omns  trial  Cycle  22  has  be«n  a  shorter  than 
flormat  cycte  since  the  last  low  pom*  o)  CycSe 
21  in  D^ember  198S  .  gust  nir>e  years  in* 
stead  of  tile  average  11.2  years.  Some  sun 
waichers  are  now  saying  Ihat  the  cycles  are  re- 
ally  22  years  in  length  and  that  Itre  11 -year  pen- 
ads  are  jusl  perturbations  in  the  larger  cycle  .. . 
something  I  don1  yet  believe,  but  am  wiliing  to 
consider.  Here's  your  band ^by -band  forecast 
ihjsmonlk 

lOWHf  12Mfll«rS 


Jim  Gray  WIXU 

wBT  OKur  (tjilng  moSl  days  out  to  t  .000  miles 
or  so.  and  lo  2.000  miles  at  night  uhlil  the  band 

For  you  neiwer  opefatOfS  who  tieve  not 
Eved  through  a  oomple^e  sunspot  cyde,  there 
will  t)e  some  great  $urpnses  in  slore.  Listen 
and  team. 

80Meteri 

This  wllL  also  t>e  a  very  good  DX  band  after 
dark,  and  since  ORN  is  low,  signals,  ought  to 
be  very  readable  .  ,  even  weaker  ones.  Peak 
DX  occurs  afourd  midnigtit  tocai  time  and  just 
t>ef{xe  sun/ise.  Insomntacs  wiH  tav9  80  melers 
this  month.  Shod  skip  at  night  w%  occur  fie- 
quentJy  out  to  2,000  miJcs.  Isn1  ii  mieresting 
how  two  of  our  *oklesr  bands,  BO  ^>d  20,  are 
the  best  in  these  times?  The  oJd-t^rners  kr>ew 
what  Ihfty  we^^e  doing  i^hen  they  'got"  these 
bands  for  amateurs  way  bacit  wherr, 

160  Meiers 

You  *top  tiand'  operalofs  wiU  love  tins  ^^nd 
in  December:  DX  openings  to  the  east  from 
your  toc^KVts,  peaking  around  micNgn  (EtF 
rDpe,  etc.),  and  toN^ard  the  south  and  west  be- 
fore si^rise.  l^fighdime  short  skip  should  also 
be  good  from  dusk  to  dawn,  gettirig  longer  lat- 
er On  thjs  band,  use  vertical  antennas  to 
transmit  and  horizontal  antennas  tor  receiving, 
preferably  Beverage  antennas  if  you  have  the 
room.  Low  noise  and  minor  static  will  make 
youh^ppy. 


Only  occasionaJ  F2  openings  to 
the  feropics  on  GCX)D  days  dunc^  day- 
Ighl  hour?.  Not  iTHJCti  sporadic  E  or 
ihod  skip  propagation  can  he  expect- 
ed Skip  is  where  you  find  it,  so  keep 
looking  and  hoping,  3ome1lmes  re- 
sults are  speciacular  on  a  supposedly 
'dead"  band.  Reaily  good  "gam"  an- 
tenm^s  can  t>elp  a  lot  this  month.  A 
gooftkx^al  band^ 

I5and17lteters 

Fairly  good  DX  ir40  tfm  Southern 
Hwnisphere  during  daylight  hours 
from  noon  to  Sunset  toca/  Xime,  and 
short  skip  from  sunrise  lo  sunset,  but 
expect  tt>e  band  lo  cbse  soon  after— 
abruptiy! 

20lietera 

Oayfight  hour$  should  be  pretty 
good  for  DX  ftws  rnonth  to  spite  of  de- 
pressed condihons  in  general,  and 
you  rr^y  even  find  tfie  t>and  open  until 
midnight.  Peal^  ought  to  oc^r  just  af- 
ter sunrise  and  late  afternoon  iocsfty. 
II  it>e  l:iand  does  Stay  open  after  dark, 
look  for  openings  into  South  America 
and  even  Antarttkia.  Also.  duiVig  thie 
day^  you  wtll  lir>d  considerable  short 
«k^.  Al  of  which  means  Ihai  20  rrve- 
ters  shoiid  be  your  PRIME  DX  BAND. 
(See  80  rnetefs.  loo.} 

30  end  40  He1«fs 

Expect  Late  afternoon  and  evening 
openings  inEo  Europe  ^nti  Africa 
swinging  south  alter  sundown  tor  a 
few  hours,  but  Itie  MUF  falls  t)elow  7 
MHz  later  in  tlie  evening.  Short  skip 
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1  G 
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3  F-P 

4  P 

5  P-F 

6  F 

7  G-F 

8  F 

9  F-G 

10  F 

11  F-G 
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14  F 

15  F-G  1 

16  G-F 
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28  F-G 

29  G-F 
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Barter  w  buy 


Number  2B  on  youf  Feedback  card 


Turn  your  old  ham  and  compuier  gear  into  casti  now.  Sure,  you  can  wart  for  a  hamf^t  to 
try  and  dump  it,  but  you  know  youll  get  a  far  more  realistic  pfice  it  you  t\a'^  Jt  out  where 
lOO.OCX)  active  ^tam  potenttai  twyers  can  see  H  than  me  lew  hurvSred  local  hams  wtio  c»me 
by  a  ftea  market  tahie  Check  your  attic,  garage,  ceMar  and  cioset  shelves  and  gel  cash  for 
your  hiam  and  computor  ^es*  t«fore  it's  too  old  to  sail  You  know  you're  rcfi  going  to  use  it 
agaiTY,  so  wtty  leas«  il  to*  yoyr  widow  to  tt¥Ow  oiit?  Thai  stuff  isn't  geftjng  arry  youngerl 

The  73  Ftea  Marttet.  Baiter  "n"  Buy.  costs  you  peanuts  (atmost^— comes  to  35  oems  a 
wQrd  for  indviduaJ  (noncommerciaf}  ads  ajid  51  00  a  word  tor  commercial  ads,  Ooni  plan  on 
telling  a  long  stofy.  Use  atJbreviatsons,  crarrt  It  in.  But  be  honest  There  are  plenty  of  hams 
who  love  lo  fix  things,  so  if  It  doesn't  woric,  say  so, 

Mal<e  your  list,  count  Ihe  words,  Including  your  call,  addres^s  and  phone  number,  Include  a 
check  or  your  Credit  card  numOer  and  e^tpi ration.  If  you're  placing  a  oommer^ial  ad,  include 
an  additional  phone  number,  separate  from  your  ad 

This  is  a  montfi^y  magazine,  nol  a  daily  newspaper^  so  figure  a  couple  months  before  the 
action  starts:  then  be  prepafed.  If  you  get  too  many  c^is,  you  pnoed  it  k»ir.  t!  you  dont  gal 
many  Cai^i.  too  high. 

So  get  btsy  Sow  the  dust  off.  check  ev^ylhing  out,  rrtake  susre  it  st»  worics  fight  and 
maybe  you  can  help  make  a  ham  sure  H  stifl  worfcs  right  a^  rnayt^  you  can  he^p  make  a 
ham  newoomer  or  rebred  oM  hmsr  h^?py  with  that  rig  you're  not  usmg  now.  Or  you  might  get 
tXiSy  on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send  to  ttnose  interested? 

Send  your  ads  and  payment  to  the  73  Magazine,  Barter  'n'  Buy,  70  Rt.  2D2H,  Peterbor- 
ougli  NH  03458  and  get  set  for  the  ptrone  catls- 


The  dftadtifw  for  flw  January  1994  cist- 
sffied  ad  section  is  Novembef  10, 1994. 

ALL  ABOUT  CRYSTAL  SETS.  Theo- 
ry and  constfucttofi  of  crystal  set  ra- 
dios. $9.95  each,  ppd  USA.  Send  to: 
ALLAOOtIT  BOOKS,  Dept  S,  RO. 
Box  22366,  San  Piego  CA  92192. 

BNB200 

SUPERFAST  MORSE  CODE  SU- 
PEREASY.  Sublimir^al  cassette, 
$12.00.  LEARN  MORSE  CODE  »N  1 
HOUR,  Amazing  supereasy  technique, 
$12.00.  Botti,  $20.00.  Moneyback 
guarantee.  Free  catalog:  SASE, 
BAHR-T7,  150  Greeniield,  Blooming- 
dale  IL  60108.  BN&221 

ROANOKE  DOPPLEB  PC  BOARDS 
149.95  ea.  ABSCK.  6721  Rolling  Hills 
Dl,  North  Richland  Hitls,TX  76180. 

BNB240 

WANTED;    AUDIO    EQUIPMENT. 

Tube,  Solid  Stale,  Mcintosh,  Marantz, 
Tannoy,  EV*Patndans,  Western  Elec- 
trie,  Makarnichi  preferred.  John, 
(410)465-2699.  BNB268 

KPC-3  WINDOWS  TERMINAL  PRO- 
GRAM User  friendly  SplK  Screen,  400 
line  Scrollback  Buffer,  Save  &  Send 
files  easily,  3D  Command  Buttons, 
S29.95  or  SASE  for  FREE  details. 
COMTREK  PC,  Box  41 0i,  Concord 
NH  03302-4101.  BNB271 

QSL  SAMPLES'  50  cents.  SAM- 
CARDS,  4a  (VIonte  Carlo  Dr..  Pitts- 
burgh PA  15239.  BNB275 

DWYER  WIND  SPEED  INDICATOR 

only  555.00  plus  $4.00  S/H.  For  horn^ 
or  c^fice.  Accurate,  low-cc^t,  practical. 
Roof  mounted  pickup.  Send  check  or 
MO.  lo:  RAD^MON  COMPANY,  DepI 
A.  Box  751,  Marathon  NY  13803- 
0751 .  (NY  Residents  add  Sales  Tax) 

BNB2B5 

ATTENTION  HAMS!  Sub&cnbe  to  6- 
50  Worldwide  for  Six  Meter  Enthush 
asrs.  DX  Digest  for  DX  Chasers,  or 
The  Novsce/T&ch  Report.  Call 
CBt 7)694-4047  or  FAX  (817)694-2522. 


BNB392 

COMMODORE  64  REPAIR.  Fast  turn 
around.  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO.  10715  SW 
190th  Street  #9,  Miami  FL  33157. 
{305)238^3327.  BNB295 

KIT  BUILDERS—  NEW,  SYNTHE- 
SIZED qrp  Transmttler/Transcelver, 
tfw  ARK4.  Full  Transceiver  Kit  w/case 
only  $199,95  One  board.  r»o  wring, 
top  quality  components  &  PCB. 
GUARANTEED  TO  WORK.  For  info 
send  SASE;  Call/Write  to  order:  S  &  S 
ENGINEERING.  14102  Brown  Road. 
Smithsburg  MD  21783;  (301)416- 
0661.  BNB304 

WANTED:  Electron  Tubes.  ICS.  SemJ- 
conductors.  ASTRAL^  P,0.  Box 
707ST,  Linden  NJ  07036.  Call 
(800)666-8467.  BNB307 

KENWOOD  AUTHORIZED  REPAIR. 

Also  ICOM.  Yaesu-  GROTON  ELEO 
TRONICS,  Box  379.  Groton  MA 
01450.  (508)448 '3322.  BNB310 

UNIQUE  INDOOR/OUTDOOR  AN* 
TENNA  gives  30  dB  gain  on  160m- 
10m.  Plans:  $6.95.  BOS  CHRISTIE 
AA2KE.  215-28  Spencer  Ave., 
Queens  Village  NY  1 1 427.       BNB3 1 9 

GMRS:  ALTERNATIVE  TO  CB  AND 
HAM  RADIO.  Great  for  traveling, 
camping  or  other  family  use,  2ed. 
Send  $3.00  to:  Neiferd,  KG8EP,  2695 
Haystack  Dr,  Colorado  Springs  CO 
80922.  BNB326 

PROGRAMMABLE  COUNTER  • 
Works  with  ANY  VFO  Rig!  Get  a  digi- 
tal display  for  your  rig,  100  Hz  resolu- 
lion.  You  can  read  \he  tuned  frequency 
dtrectfyt  no  need  to  cateu^ate  offsets- 
Counts  to  40  Mhz,  up  OR  down. 
Counter  Kit,  $69.95;  Kit  w/case, 
$99.95;  Assembled  w/case,  $139,95, 
GUARANTEED  TO  WORK.  For  info 
send  SASE:  Cali/write  \o  order  S  &  S 
ENGINEERING,  14102  Brown  Road. 
Smithsburg  MD  21783;  (301)416- 
0661.  BNB334 

ContinuGd  on  page  3f 
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Number  29  on  your  Faedbacfc  card 
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Compiled  by  Charles  Warrington  WAIRZW 


CABIN  FLAT  ENTERPRISES 

Kow  amateur  radio  operators  can 
identify  Itiemsefves  when  working 
com munica lions  for  public  events  or 
emergency  services.  These  new  Cab- 


in Flat  T-Shirts  feature  front  breast 
"Federally  Licensed  Radio  Operator^ 
logo  Insignia.  The  hack  reads  *Emef- 
gency  Commimlcatiorts*  in  large  let- 
ters to  identify  your  status. 

The  shirts  are  htgh  ay^lity  100% 
ootton,  available  in  sizes  L,  XL,  and 
XXL  in  navy  blue  with  white  print- 
ing. They  are  priced  at  $17  each. 
Special  matching  caps  and  jackets 
sre  also  available.  For  more  inforrrtar 
lion  or  to  ordof  contact  Cabin  Ffat 
Enierpfises,  2323B  Cardtnat  Road, 
Box  2423,  Wrightwooa,  CA  B2397; 
(ei9)  249^5332,  (300) 
435-3598,  FAX  (679} 
249-4667.  Or  circle 
Reader  Service  No. 
203. 


JADE  PRODUCTS 

Ttii  new  series  of  Jade-Pole  Anten- 
nas from  Jade  Products  is  teased  on  a 
conventional  J-poie  design  using  lad- 
der-iine  technology.  They  are  available 
for  the  2  meter.  22Q  MHz,  and  @  meter 
barxis. 

TTre  Jade-Potes  are  constnjoted  of 
heavy-duty  ilB  copper-dad  steel  con- 
di>c!0€  afvl  comes  with  a  standard  SO- 
239  conr^ector,  Tlie  antertna  is  rated  at 
300  watts  and  is  usable  over  the  entire 
band  of  operation  using  a  50  ohm  coax 
faedline. 

Ttie  2  meter  arKJ  220  MHz  versions 
come  comptelely  assembled  and  ready 
for  installation;  minor  assembly  Is  re- 
quired for  the  6  meter  version— com- 
plete Instaictions  are  Included.  The  an- 


tenna Is  colored  white 
and  comes  ready  to 
mount  on  a  waif  or  on- 
to a  mast  with  the  op- 
tional mast  mounting 
kit.  The  2  meter  ver* 
slon  is  priced  at 
$28.95.  the  220  MHz 
version  is  priced  at 
$27.95.  and  the  6  me> 
ter  version  is  priced  at 
$37.96.  For  more  in- 
formation contact 
Jade  Products,  RO. 
Box  368,  E  Hamp- 
siead,  NH  03826- 
036&;  (603)  329^995, 
FAX  (B03)  329*4499. 
Or  circle  Reader  Ser- 
vice No.  202. 


S  &  S  ENGINEERING 

Okay  guys,  here  it  Isf  For  those  of 
you  with  offset  VFOs  wtw  want  to  read 
the  tuned  frequency,  S  &  S  Engineer- 
ing f)as  developed  the  PCi  Pro- 
grammable Frequency  Counter.  Just 
set  the  DIP  switches  fof  the  offset, 
connect  it  to  your  VFO  {instructions  am 


free  when  you  provide  the  schenriatic 
for  your  VFO),  arxj  altadi  7-15  VDC. 
You  will  then  know  your  tuned  tnequen^ 
cy  with  accuracy. 

The  PC1  counts  to  40  MHz  up  or 
down.  It  handles  any  IF  offset  and 
backward  tuning  VFOs.  It.  makes  using 
a  VFO  rig  a  pleasure. 

The  case  is  just  4"  W  x  2.5"  H  x 
5.5"  D,  and  xhB  easy  to  read  LED  dis* 
play  draws  only  150  mA.  The  PCB  is 
solder  masked  lor  easy  assembly.  The 
PC1  (kit.  no  case)  is  priced  at  $69.95: 
the  PCXi  (kit  with  case)  is  $99,95;  the 
PCA1  (assembled  with  case)  is 
$t39.95p  and  the  AC  adapter  is  $G  95. 
For  more  infonnatlon  or  to  order  con- 
tact S  &  S  Engineering,  14t02  Brown 
Road,  Smithburg,  MD  21783;  ($0t) 
4W-066t,  FAX  (301}  416-0963.  Or 
circle  Reader  Service  No.  205. 


MFJ  ENTERPRISES 

Are  you  a  true  ham  who  loves  to 
build  his  own  gear?  Tme  hams  will 
love  the  new  MFJ-8400K  Repeater 
Monitor  Receiver  Kit  for  the  2  meter 
band.  With  MFJ's  build-your-own  in- 
structions, you'll  enjoy  a  tun  evening 
building  your  own  high  quality  tunable 
receiver  and  you'll  enjoy  the  finished 
super-sensitive  receiver  monitor  that'll 
rival  others  costing  hurwireds  of  dotlars 
more. 

The  84CI64C  features  a  low- noise, 
high  gain  RF  preamp  which  gives  you 
excellent  0.1  microvolt  sensitivity.  An 
air  vaiiable  tuning  capacitor  with  a  vel- 
vet smooth  6:1  rectuction  drive  makes 
tuning  easy  and  comfortable  with  rio 
noticable  drift.  The  dual  conversion 
supertret  design  has  sharp  ceramic  fil- 
ters and  a  crystal  controlled  second 
OSGtllator  for  excellent  selectivity  and 
serjsithrity. 

Trie  MFJ-8400K  is  a  comptete  kit 
priced  at  $69.95«  and  uses  a  9  volt 
battety,  9-12  VDC  or  no  vac  with  op^ 
tionat  MFJ-1312B  (priced  at  $12.95,) 


Tfie  MFJ-&400W  Is  the  same  radio, 
prewired  and  tested,  and  priced  at 
$69.95.  The  instruction  manual  is 
available  tree  of  charge.  For  more  in- 
formation or  lo  order  visit  your  favorite 
dealer  or  contact  MFJ  Enterprises, 
inc,  P.O  Box  494,  Mississippi  Smt&, 
MS  39762;  (voice}  (601}  323-5869, 
FAX  (601}  323-655h  (orders}  (800) 
847-1800.  Or  circle  Reader  Service 
No.  201. 


RADIO  DEVICES 

Radio  Devices  is  the  sole  US  im- 
poner  of  the  new  PC705  Power 
Checker  from  Revex-  This  fittte  gadget 
Is  a  handy  RF  measurement  device 
that  shows  the  RF  power  output  of  low 
power  ifansmitlers  (less  ttian  10  watts) 
in  the  20-1300  MHz  rar^.  The  Power 
Checker  illuminates  up  to  B  LEDs 
based  on  the  power  applied  through 
the  BNC  connector 

Simply  attach  the  Power  Checker  to 
any  1-fT  and  you  can  immediataly  read 
the  power  output  arid  evaluate  itie  ^ab* 
tus  of  your  batteries.  Jl  can  also  be 


used  as  an  antenna  for 
short-range  communica- 
tions. No  external  power 
is  required;  the  Power 
Checker  is  powered 
purely  by  the  RF  appjied. 
The  PC705  is  priced 
at  $39.95  (plus  $2,90 
Rrst  Ctass  shipping),  Fof 
more  inlonnation  or  to  or- 
der contact  Radio  De- 
vices,  32  Queens  View 
Road,  Mariboro,  MA 
01752;  (508)  480-0502. 
Or  circle  Reader  Service 
No.  204. 
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OPTOELECTRONICS 


Here's  a  new 
device  not  intend- 
ed to  tse  usB<\  as 
a  lest  instrument, 
but  rather  to  de- 
tect radio  trans< 
mltters  In  the 
near  Held,  The 
Scout  automatic 
catly  finds  and 
records  frequen- 
cies and  tunes  a 
receiver.  It  Is  the  first  such  device  cre- 
ated for  this  purpose. 

For  walk-by  applicalions.  the  Scout 
can  automailcaJly  detect  and  record 
200  unque  frequencies  and  up  to  250 
repeat  hits  on  any  Itiat  were  previously 
recorded,  When  used  with  the  minia- 
ture 0632  antenna,  the  Scout  will  fit  in 
the  pocket,  operBte  completely  auto- 
matically, and  will  sigr^l  itie  operator 
when  a  signal  is  recorded  with  a 


pager-style  vibrator.  After  recording » 
the  data  can  5e  downloaded  into  a 
computer  using  Hie  software  supplied 
and  an  optional  TTL  to  RS'232C  cofh 
verter. 

in  drive-tsy  mode,  the  built  In  t>eeper 
signals  when  the  Scout  records  a  new 
frequency  with  a  double  beep,  A  single 
t^eep  indicaies  a  repeat  hit.  Because  the 
Scout  is  automatic,  the  dnvar  is  not  dis- 
tracted, but  can  easily  monitor  activity. 

The  Scout  runs  on  a  high  capacity 
NiCd  battery  pack  has  a  wide  variety  of 
power  options,  and  comes  with  an  AC 
adapter  charger,  3.5"  disk  with  PC 
compatible  utilities,  and  a  comprehen- 
sive owner's  manual.  The  Scout  is 
priced  at  $399,  For  sales  or  technical 
information  contact  Optoelectronics^ 
Inc.,  5821  NF  14th  Ave.,  Ft.  Laud* 
erdate,  FL  33334:  (305}  77102050, 
FAX  (305)  771-2052.  Or  cirde  Reader 
Service  No,  207. 


UNK  COMMUNICATIONS 


Link  Communications  Has  an- 
nounced the  release  of  the  new  RLC- 
3  Repeater,  linkir^  and  remote  base 
controller  The  RLC-3  supports  up  to  8 
sepatate  or  connected  radto  ports,  on 
one  controller  system.  Each  radio  port 
can  function  as  a  repeater,  link  or  re- 
mote base.  The  RLC-3  supports  sepa- 


rated DTMF  decoders,  loom,  Ken- 
wood, and  Yaesu  remote  base  sup- 
port. 1000  telephone  autodial  slots, 
and  over  500  macros  Up  to  16  anakDg 
inputs,  16  outputs  and  16  input  tines 
are  supported. 

The  RLC-3  with  four  radio  ports 
and  a  caliinet  is  priced  at  $1200;  the 


autopatch  option  Is  $t00;  analog  Input 
and  output  card  is  $75:  ^d  additional 
radk)  cards  are  $250.  For  more  irrtor- 
mation  contaci  ij>?*f  CommuntcaOons, 
Inc.,  PO.  Box  1071,  Sidney.  MT 
59270:  (405)  482-7515,  (600)  610- 

4035.  Or  Circle  Reader  Service  No. 
206. 
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Barter  W  Buy 


Continued  fmm  page  79 

RCI*29S(V297Q:  New  modifloatfOn  manual  including 
Power  ificrease.  Clarifier  modification.  Modulation  in* 
cfease.  Operating  Jiints,  and  mone.  Parts  incliKted.  On- 
ly S20,00  ppd  in  U.S.  (Missouri  residents  add  S1.15 
lax).  SCOTT.  P.O.  Box  510406.  St,  Loots  MO  63151^ 
0408.  (3l4)B46-0252.  Money  Orders  or  O0.D. 

BNB340 

HR25ia,  RCI2950,  CONNEX  3300,  COBRA  14a, 
GALAXY  SATURK,  plus  many  more  Kits  to  increase 
your  modulation,  $19.95.  {800)536-0109,         SNBSSO 

Icom  R-90D0  Receiver,  4  months  oid,  ortg.  box,  under 
manufacturer  wafranty,  10O  kHi-2GHz,  Coliin  B.  An- 
dermon,  (H)  703-524-5530;  (W)  703-697-4712.  (I  wort( 
2  p.m.-11  p.m.  M-F  ET,  BNB3eO 

QSL  CARDS  —  Staiidard  artd  custom.  Your  ide^  or 
ours.  Excellent  quality.  Foil  stamping  avaflatJJe.  Many 
iMIgns  and  type  styles.  Catak)g  and  samples  $1.00 
lefundabte.  WIL^NS.  Dept.  A,  Box  7B7,  Aiascadera 
CA  93423,  BNB370 

CALLSIGN  WeiSTWATCH  -  Free  details.  KC6UEC, 
9438  Broadway,  Temple  City  CA  91 780,  BNB379 

NEW  NN1G  CW  SUPER  HET  SINGLE  BAND 
TRANSCEIVER  KIT.  Available  in  20M,  30M,  40M. 
BOM.  $59.95  plus  $3J5  S/H.  (Catalog-2  Stamps), 
DAN'S  SMALL  PARTS  &  KITS,  1935  South  3rd  West 
#1 .  Missoula  MT  59801 .  BNB385 

CW'eri,  USN  FLAMEPROOF  KEY,  new,  packed 
1955,  $S9  (shipping  induded)  Collectors,  t5  pages, 
mostly  telegraphic,  refundaDle  $2.00  plus  2  Stamps. 
Joseph  Jacobs,  60  Seaview  Tefr.,  Northport  NY  11766. 

BN8393 

rrs  BACK  I  TTb  letum  of  the  HW-8  Handbookl  Sec- 
OAd  printing.  Modifications  (or  Ihe  Heath  QRP  rigs. 
First  dass  mail  SU.  DX  add  $4  for  air  mail  shipping. 
Mike  Bryce,  WB3VGE,  2225  Mayflower  NW,  Massil- 
lon  OH  44647.  BNB404 

47  FOOT  ANTENNA  WORKS  ALL  BANDS.  Only 
$40.00  ppd  in  48  states.  Fully  assembled,  not  a  kit.  Su* 
peit  results!  Satisfaction  guarameed  100%.  SASE  for 
catalog  and  jntonr^atiori  sheet.  THE  ANT  FARM,  P.O, 
Box  31 96.  Wescosvilte  PA  1 81 06.  BNB409 

ULTIIIATE  CONSTRUCTION  directions  for  inexperv- 
sive  prefect  to  deteimioe  accurate  t^eam  dtrec^kin  tor 
DX  (mm  your  QTO.  Fof  plar©  serel  SASE  and  S5.00 
lo:  KAlEHG/1.  Box  11.  North  Bridgton  ME  04057- 
0011.  BNB417 

MAHLON  LOOMIS,  (NVENTOR  OF  RADIO;  (paiented 
1S72)  by  Thomas  Appleby,  (Copyright  1967).  Available 
from  JOHAN  K.V.  SVANHOLM,  N3RF,  SVANHOIM 
RESEARCH  LABORATORIES,  P.O.  Box  81.  Wash- 
inglon  DC  20044.  Please  send  $25.00  donation  with 
$5.00  for  SaH.  BNB420 

BROWNIES  QSL  CARDS  SINCE  193d.  Catalog  & 
samples  $1  (refundable  with  order).  3035  Lehigh 
StreeL  AJienlown  PA  181 03,  BNB430 

BUTTERNUT  ANTENNAS.  NEW-4rT  box,  (2)HFe^VX, 
$125.00;  (2)HF5B.  $200.00;  (2)HF2V,  $110.00; 
(1)HF7VX.  $150.00.  (210)435^190.  aNB435 

RAOIO  DOCTOR  VIDEOS  for  Repair  and  Alignmefil  of 
HF  Transceivers.  Reviewed  by  Gordon  West^  Jan* 
uary— 73  MagAzine.  Videos  for  popular  KEf^WOOD, 
YAESU;  and  ICOM,  ORDERS:  (600)788-1416 
MCA/ISA.  Catalog:  SASE  (2  Stamps):  RADIO  DOC- 
TOR. 710  Teague  Dr,  Kennesaw  GA  30144.    BNB442 
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Say  You  Saw  It  In 
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MORSE  CODE  MUSIG 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE — Do  Aerobics,  Sing,  Jog,  or  Drive 

while  learning  code!  A  fun  &  easy  way  to 
loam  or  retain  f\/!orse  Code  skills.  Now  the 
secret  Is  your$  with  this  amazing  syncronized 
breakth roughs  Great  fun  tape  for  all  licenses 
and  class  room  si  Orden 

"THE  RHYTHM  OF  THE  CODE" 

Version  2  cassette  today  I 
Send  $995  and  include  $2.00  S/H  to: 

KAWA  RECORDS 

P.O.  BOX319-ST 
Weymouthp  MA  02188 

Cha*«  money  Older QnJy  We  ship  all  orcers  •nBun  &da^. 

MA  r«$Kienls  add  5°«  S4^£  lax. 


CIRCLE  2  ON  READER  SERVlCf  CARD 


"DESIGNING  A  YAGI  HAS 
NEVER  BEEN  SO  EASY!'* 

. . .  7J  Amateur  Radio  Today.  Aprrt  *94 


Why  spend  big  $$  on  unfriendly,  overpriced 
and  very  slow  optimize-only  software  ??? 
QuicKyagi.  ttie  high  sp«t^dl,  loww  cost,  ea^y  to-use  software 
features  auto  design  &  optimize  pSus  performance  Bna\ys\B 
Wrtti  arnazjng  accuracy  it  will  accomimodaw  1 7  ettmente, 
Ffeq  to  1  Ghz    mntg/booiri  and  tapened  element  mE>de'ling. 
folded  cjipcle,  scaler,  and  pnnts  all  files   polar  plpt^  and 
graphs  Both  co-proc  S  no  coHproc  v^rsioiis  are  included 
Fof  PCAT  *  I  M#  K  M*t  tfOt  EGA.  CCA.  M«c  Mm  DCW  XO  «r  higtwf 

95* 


Quickyagi"v3.i  S39 


v3.1 

By  WA7  RAI 


^hdd  S3  00  sflh  cy  $5  00  far  non^JS^  ordars  •  Ind.  Cm^tQft  nrHdM- 
5md  SASE  *3r  ctfTviet*  into    -    US  Ch«A  or  MhthI  I  Morwy  trtfr 


RAI  Enterprises   te02}  435^9523 

5S3e  W.  Alice  Av.  Glend^le.  Al  ^5302 


FAST  SERViCE  -  OtSCOUNT  PRICES 


UNIVERSAL  IR 
REMOTE  CONTROL 


The  Fox  400  ''^^^  wireless  infrared  remote  con- 
trol works  with  most  TVs.  VCRs,  cable  and 
audio  devices.  Works  with  all 
major  brands  and  lots  of  not- so - 
major  brands.  Use  il  to  replace 
k>st  IR  remotes  or  to  combine 
up  to  four  remotes  into  on^ 
unit.  User  frierHlly,  Includes 
complete  instructions 
and  an  300  phone 
belp-Hne  if  problems 
should  occur.  FuHy 
guaranteed. 
Requires  3  AAA 
batteries 
(not  included). 


CATi 
IB-400 


^    ■     ■  each 


MINIATURE  TOGGLES 


S.P.D.T.  (ON-ON) 

Right-angle,  pc  mount.  ^T  Rl^ 

0.25"  threaded  bus hirrg  f  J^ 
Rated  5  amps  @  1 25  Vac.        each 
CAT#  MTS-4RT 


10  for  S7.00  '  100  for  $65.00    ) 


D.RD.T-  (ON-ON) 

ALCOSWITCH#  MTM20GNPC 
Short  bat  handle.  0.25"  tong. 
PC  terminals.  ^  OC 

CAT#  MTS-82PC     *  I  ^^ 


25  for  $25.00  >  100  for  $90.00  J 


CAT#SPL-960    mstruciions. 


9  VOLT  60  MA 
SOLAR  PANEL 


These  6"  X  6"  glass  endosed 
ptiotovoltaic  panels  produce 
9  Vdc  at  60  ma.  Weal  for 
chajging  battenes  and  power- 
ing small  devtees  Put  two  or 
more  together  for  rrrore  cur- 
rent and  voltage.  Includes 
hook-up  $£"25 

each 


5 


ORDER  TOLL  FREE 

1  -800-826-5432 

CHARGE  ORDERS  io  Visa.  Mastercatd  or  Discover 


TERMS:  Mmlmom  Ofd&r  $10.00.  Stiipp*rig  ftTKl  handl'rig  to'  !^e 
4a  ctMibnentaJ  U.SA  $4.00  pet  o«ter.  All  olhefs  induifng  AK. 
Mt  PR  or  Canada  musl  pay  hiii  shipping  Ai  w^sn  deTwered 
in  GALlFOflNlA  musi  mdiKte  loc^  stale  soles  ta*    Ouantrt^es 
LinMted.  NO  COO    Pnces  SLtjed  tocNnoa  iwthotJl  nrtice 


cAU,  w^n-E 


Page 

CATALOG 

Oulsido  the  U.S-A. 
..^  S2.00  poslagi 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  CA  91408 

FAX  (818)781-2653 


CinCLE  197  ON  fl£AOEfl  SERVICE  CAfiO 
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No-Hands! " 

■  wbeii yonrhmsfa  strcmiiy, when {b> jvu want ycmt 
rff.''  A»fc OreEJf him,  police^  CDn^iMJCiinn  ^vin^nk, 


Riicut  Pouch 


ScfK%[  Tajwcti.  ski  pjilTult,  SWAT  L?Lim»,  iTind  perB 
itKiltLii.  Tncy  4cB>J^eKd  iiurchm;  iriDunietl  Rc&{:'>ie- 
Pdul'Ji iitlhcy could  twlcn withoul  an cnrpiccE  a^ti 


nfl^kMnd^,  Diannnbt  pc^tuDnlru;  i^i' 
MuF  ^  paJdcd  nit-  piuul  Canfa£;a  wLlb  qtact-rcicaur 


aj^oog^yw^^ugj^ 


Ortler  Hotline:     . 
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CIRCLE  275  ON  ftEAOER  SERVICE  CARD 


W9INN  ANTENNAS 

Boi  393  ML  Pra«pvcl  1L  &90&6  7{m^3M  34t4 


CtRCLE  36  ON  READER  SERVICE  CARD 


MAGGIORE  ELECTRONIC  LAB 

600  WESTTOWN ROAD,  WESTCHESTER  PA  19382 
Phone  (610)436-6051  Fax  (610)436-6268 


Hi  Pro 


Repeaters  -  VHP  -  UHF  -  Transmitters  -  Recmvers  -  Controllers  -  Links 
Antennas  -  Duptexers  -  Remote  Base  -  2  Year  Hi  Pro  Repeater  Warranty 

PLEASE  CALL  OR  WRITE  FOR  OUR  COMPLETE  FREE  CATALOG 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. . .  1-800-274-7373 


UVE IV  VIDEO 


Micro  TV  Cameras,  Micro  Video 

Transmftlers,  Receivers  and  low  cost 

Downconverters- 

Amateur  TV» 

Industrial,  Secynty 

products.  We 

have  a  system  for 

yoii.  Our  video 

camera  connected  to  our  'MlniLinl<^" 

f      transmitter/  receiver  make  a 
f       perfect  combtnation  for 
^^^^   industriaJ  securtty  uses. 
I^^^H   We  now  carry  Underwater 
^^B^B   cameras  for  you  sailors ,  ar^d 
color  units  for  ttiat  true  life 

view.  With  our  PlaneTalk^  Airborne 

systems  you  can  now 

,d0  me  pifotf    Ail 

cameras  standard  1v 

p-p  vkJeo,  7-14  vdc. 

We  also  carry  Computer  capture  boards 

fiber  optic  systems  and  video  support, 

MICRO  VIDEO  PRODUCTS 

ORDER  LiNE  CANADA  USA  MEXICO 

800  473-0538 

FAX  UNE  714  &47.44S6 

16201  OSBORNE  ST 

WESTMrrJSTER,  CA.  92e&3 

MO,  VISA  MasterCard  inti  bank  wire 


PORTABLE  QRP  CW  TRANSCEIVER 

DEC.  *90  a  JAN.  '91  OST  &Y  GAAY  BREED  K§AY 


-^^■i----  *'^.w.- 


Fttilurttt;  SINGLE-SIGNAL  receiver,  VFO  tuning, 
AGC  for  rtatening  comfort,  5  Watts  output,  Semi 
OSK  TR  switching  and  CW  sidetone.  Add  a  battery, 
key  and  antenna  and  you're  on  trte  air.  FULL  100% 
KIT  including  a  custom  pre-painied,  punctiad  and 
leitered  metal  encloaum.  20«  30,  40  Metei  available. 

Complete  Kit  Only $159,95 

CA  Residents  add  715%  saies  tax.  S&H:  $5.00 

(insured).  Foreign  prders  add  20%.  For  more  info 

or  price  {I$i:  send  leg^l  size  BASE  (52^)  to: 

Fax 


A^A  Sftsineering 


I  f 


2S21  W.  LaPilmfl  IK  ■  An^tKlm,  CA  92flOl  -  714^SS  2114 


CIRCLE  109  ON  READER  SERVICE  CARD 


CHICLE  311  ON  HEADER  SERVICE  CARD 


The  World  of  Ham  Radio 
CallsigD  Sep  94  Database 

The  Wodd  of  HoiQ  lUdw  CD-ROM  hikIimIi^^ 
lite  PCC  amtftur  call  u^  dititUV  Scam  avtr 
730,000  US  tktfn  ultf  u&  jpaJ  <econcl»  wttH 
CAU^IGS.  A  D<«z«e  dMi  Tik  »  ■!» 
oKiiNkd  for  All  pkir  ^>Ktal  cilhi|^ 
appitatMm  oenli  Vou  wilt  meirc  the  iMeH 
jrleaMTii  in  hJim  md™  ■vrtft*ajt;  prttgnim^ 
c'-rnxi'ingi;  ^1  ihr  anuteLir  calcgejnci  from 
pi  iiy,rumr?iei3  alE  over  ihr  world.  Lci  CDVIBW 
|uidt  you  Wfhiie  vJewtng  isver  t,0(X!i  IBM 
propwtt  fyes,  over  1,000  ruIiu  mock.  jhhI 

fXicM  Usee  lima  ■  ycss  ui  %by, 
^xpte&tKx.  *;  immy  ftr  *W  US.  am 
Fr^-eifR  Ma>  94  tvsx  540  pttiv  *i«f^^ 
'  S  \  S3,  CKannTf hi  USA  SHl  Foreign  linttinl 
\  Am&oiL  PO  Bdi  6^  New  CurohcrlMid. 
I  A  1 70TO-O666  USA        FAX :  7 1 7  Mfi-6767 

AniSoft717-938-8249 


CIRCLE  113  ON  READER  SERVICE  CARD 


FREE... Ham  Radio  Gospel  Tracts:  DX  Contact  amJ 
Christian  Helps.  SASE:  NlGDP.  RAR-OFC,  P.O.  Bok 
B.  Harmony  ME  04942.  BNB443 

SKED-ALAFIM  A  Windows  based  alarm  to  track  your 
radio  scheduies.  Keeps  up  to  S  skeds  with  duai-digital 
ckx:ks  in  UTQTocal  time' date.  Records  Tim&'Daie/Fre- 
quency.  Send  S22.50  check  or  MO.  to;  SOFTSPARKS 
SOFTWARE,  2601  Cartwngm  Rd.,  Suite  Q-306,  Mis- 
souri City  TX  77459.  ttnclude  Name  and  Call  Texas 
msidsnts  include  state  tax,)  BNB446 

ICOM  IC-736  RAFFLE:  One  hutldred  tickets  ONLY  at 
$30.00  a  piece.  Ofawing  to  be  held  at  1  p.m.  on  De- 
cembef  2Z  at  the  RC  of  JHS  22  in  NYC-  Tickels'Ques- 
tions  -  WB2JKJ,  RC  Of  JHS  22.  P.O.  Box  1052,  New 
York  NY  10002.  Phone  (516)674^1072,  Fax  (516)674- 
9600.  This  will  go  tasl  ACT  TODAY.  BNB455 

COMPUTER  PRINTER  RIBBONS  BY  MAIL  High 
quality,  tow  cost.  Black  or  cotor.  Telt  us  your  n&ed$. 
Free  quote.  HARCLY(AK  P.O.  Box  830.  Coquiite.  OR 
97423.  BNB457 

COLLINS  RX  7SS3C,  Wing,  Serial  10494.  Needs 
some  work.  Excel  physical  condx.  $300;  TX3233, 
Wing,  Serial  12704.  Needs  some  work.  New  finals. 
Excel  physical  condx.  $250:  PWR  SPLY  516F^2. 
Wing.  Serial  15842.  S75  (with  32S3,  S50):  STN  CTRL 
31 2B^,  Wing.  Serial  54818.  Excel  condx  SI  00;  XTAL 
PAK  (16  missing)  $75.  Eniire  package  lof  $600.  U  pay 
shping,  ERJK  SHAFER  (801)  771-5613.  BNB470 

DACRON  ROPEt  WHY  RISK  FAILURES  wWn  aerial 
supports?  High  UV  resistant.  rx)n-strelcf»  Military  Type 
black  DOUBLE  (unlike  our  compettlors'  single)  brnkJ- 
ed  1  -800-328^773.  BNBSS7 

HF  TRANSCEIVER,  IC^7B1 ,  mint,  in  Box,  only  used 
10  hours,  manuals  included,  $3JOO.O0.  Mike, 
(408)2277460  after  6  p.m.  BNasSO 

WANTED:  Weslem  Eiectrte  lubes  and  other  tube  au- 
dio equipment  4800)251-5454.  BNB61 5 

MODIFICATION  REPORTS  HR2510,  RCI  2950, 
Ranger  3300/3500— frequency,  Rf  power  modulation, 
RIT,  etc.,  $10  ea,  or  $25  for  all  three.  Four-hour  video 
on  VCR.  Repair  S19.95.  Send  to  JACK  FISHER.  ROB 
ai2.0GeanoCA&3445.  BNB620 

DUPLEXER  TUNING  GUIDE  A  Complete  bookfel 
Showing  step-by-slep  instructions  on  tuning  all  types 
of  duple xers.  Included  is  theory  of  operation,  detailed 
diagrams  and  much  more.  Send  $9.95  plus  $2.50  s&h 
to  RGM  PUBLICATIONS.  533  Main  Street,  HilEsboro 
Ny  88042.  For  faster  service  usmg  a  major  Cfsdit 
card  call  (505)895-5333  arvJ  order  today,  30  day  mon- 
ey back  guarantee.  BNB63S 

SATELLITE  EQUIPMENT  Besi  $$$  USA.  [800)851- 
6534.  BNB640 

VHF-UHF-SHF  Large  SASE.  VHFer,  PO.  Box  685, 
Hofcffook  A2  B6025.  BNB660 

FOR  SALE  Icom  IC-2SAT  IC*W2A,  PK*88  Laptop 
computer,  personal  autopatch,  Epson  Printer,  Anthony 
Nola,  (201)284-1 1 05.  BiNB675 

HAM  RADIO  KMIR-  Ail  makes  and  miiels.  Fast, 
Professional  Serek^.  AFFORDABLE  ELECTRONIC 
REPAIR,  7110  E.  Thomas  Rd.,  ScottsdaJe  AZ  85251. 
{602)945-3908.  BNB700 

ROSS'  $$S$  NEW  DECEMBER  (ONLY)  SPECIALS. 
HEATH  HW-2P,S240;  TELEX  HI  GAIN  EX-14,  $370; 
CD-45II,  $235;  AEA  PK-64A/HFM.  $145;  KANTRON- 
IC;S  KAW.  $250;  AUNCO  ALM-203T,  $209.99;  YAESU 
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FT^416/25B.  $S255-  ICOM  W-21A.  $313.50;  47A. 
$390;  707-.  $680;  MFJ  815  S,  $50;  94gEY.  $120: 
AMEHITRON  ALS-600.  $1,080;  BENCHER  BY-I, 
$80;  BUTTERNUT  HF6VX,  $$185;  CUSHCRAFT 
2»VPK,  $120;  RF  CONCEPTS  VHF1-60,  $200;  MI- 
RAGE C1012,  $230;  URSEN.  IN  STOCK;  500  Ft. 
RG-2ia.  $150;  ROBOT  BOOCH.  $500.  Send  3  3 
stamps  (or  more  specsals.  LiMrTEO  TIME  OFFERS. 
LOOKING  FOR  SOMETHING  NOT  LISTED  OR 
HARD  TO  FIND?  CALL  OR  WRITE.  OVER  9000 
ham-retated  items  in  stock  for  immediate  shipment. 
Memion  ad.  Prices  cash,  F.O.B.  Preston.  HOURS 

TUESDAY-FRIDAY  9:00  TO  6:00.  9:00-2:00  P.M. 
MONDAYS.  CLOSED  SATURDAY  &  SUNDAY.  ROSS 
DISTfitBUTING  COMPANY,  78  SOUTH  STATE,  PRE- 
STON ID  83263.  [208)B52-0B30*  BNB707 

ELECTRON  TUBES:  AH  types  and  sizes.  Transmit' 
ting,  reoerving,  mcfowave  *  * .  Large  inventory  =  same 
day  Sh^ppiiig.  DAJLY  ELECTRONICS,  10914  NE  39m 
ST  Suite  B-6.  Vancouver.  WA  98682.  (800J346-6667 
Of  (206)896-8856.  BNB719 

MINIATURE  POLJCE  RADAR  TRANSMJTTER  One 
mite  range,  $41  assentfiled,  $31.00  kit.  9025  Coldwa- 
ter  Rd.  BIdg.  100A,  Fort  Wayne  IN  46825.       BNB725 

HAM  RADIO  REPAIR-Prompt  service,  ROBERT 
HALL  ELECTRONICS,  1660  McKee  Rd.,  Suite  A. 
San  Jose  CA  95116.  (408)729-8200.  BNB751 

GET  YOUR  *'FCC  COMMERCIAL  GENERAL  RA- 
DIOTELEPHONE LICENSE"-  Electronics  Home 
Study.  Fast,  inexpsrtsrvef  "Free"  details.  COMMAND 
PRODUCTIONS,  D-174,  Box  2824.  San  Frandsoo  CA 
94126*^24.  BNB761 

WANTED:  HAM  EQUIPMENT  AND  OTHER  PROP* 
EBTY,  TTie  Radio  Club  0l  JLinior  High  School  22  NYC. 
Inc.  Is  not  only  ttie  Big  Apple's  largest  Ham  dub  but 
a^  Ihe  nation's  only  fuli-^me.  non-prott  organiration. 
working  lo  get  Ham  Radio  Into  st:lH>ols  around  the 
country  as  a  theme  for  teaching  using  our  EDUCOM- 
Education  Thm  Communtcation-program-  Send  your 
radio  to  school.  Your  donated  amateur  or  related  prop- 
erty, which  will  be  picked  up  ANYWHERE  or  shipping 
arranged,  means  a  tax  6eduction  to  the  lull  extent  o( 
ihe  law  for  you  as  we  are  an  IRS  SOI  (c)  (3)  charity  in 
our  fourteanlh  year  of  service.  Your  help  will  also 
mean  a  wfiole  new  world  of  educatkKial  opportunity 
tof  children  around  tlie  country.  Radk)s  you  can  wrtte 
off.  kMs  you  cant  Enjoy  the  coming  holiday  season 
by  hearing  someone  else  and  yourself.  Ptease,  wrtte- 
phonenx  FAX  the  WB2JKJ  "22  Cmw"  KXJay:  The  PC 
of  JHS  22,  P.O.  BOK  1052.  New  Yori?  NY  10002.  Tete- 
phone  C516)  674-4072  Of  FAX  {516)  674-9600,  Young 
people,  natkxiwkle.  can  get  high  on  Ham  Radio  with 
your  help.  Meet  us  on  the  WBaJKJ  CLASSROOM 
NET:  7.238  MHz.  1200-1330  UTC  and  21.395  MHz. 
1400-2000  daily.  BNB762 

tCOM  IC-736  RAFFLE:  One  hundred  tickets  ONLY  at 
$30  apiece.  Drawing  to  be  heW  at  t  p.m.  on  Decem- 
ber 23  at  the  RC  of  JHS  22  in  NYC.  Tlckets/questlons- 
WB2JKJ,  RCof  JHS  22.  POB  1052.  New  York  NY 
10002.  Phone  (516)  674-4072,  FAX  (516  674-9600. 
This  is  going  fast,  but  them  is  still  time- ACT  TODAY. 

BNB763 

PACKET  RADfO  Join  TAPR,  conn^it  with  the  Iar9esi 
packet/digital  group  in  the  US.  Creators  of  the  TNC-2 
standard.  Benefits:  newsiener,  software,  discount  on 
Wisypubtjcations.  $t5/year  US.  $18  Can/Mex,  $25 
elsewhere  Visa/MC.  When  joining,  mention  73,  re- 
celve  TAPR's  Packet  Radio  Irilo  booklet  ($7  value) 
FREE!  {817)383-0000.  Mall:e987-309  E.  Tanque 
Verte  Rd.  #337.  Tucson  AZ  85749^9399.        BNB765 


QUICK,  EASY,  &  COMPACT 

Flash  cards  *NOVICE  thnj  EXTRA"  ttieory  Kgy  wawis 
undertmed.  Over  4000  «ts  in  use!  For  b&gtnner.  OMs. 


XYLsikids. 


AK3W1CE 
T^CHCUkH 

ASfVMMCSD 

£xnvA 

?  at  «ntm       -S4M 

CLuanscouHTs 


«4M 


£ 


from 


VIS  STUDY  CARDS 
P,0.  BOX  17377 
HATTIESBURG,  MS  39404 


G5RV All-Band    QuIcKlts^ 


jail^j-i 


FhI  a  Lut  to  B«IU 


So^  5006^,  i'TQf^   LT  fWfiOS 


^ 


'  FnaM 

Qwaiity  Conpiiraetilii 

TkH  AJI  Baa^  lad  WaRC 

Build  your  qwb  trom  Knich    Ot^et ' 
1i:dLH«iF  «U4-C  is  95  ppd  U^A 


'  Dtnfck  S^  G^mr  %59  95 

2tHfi    14«(^|C  t»ipDte 

•FuaStzrOSKV  S3&^ 

-HiUKhG^RV  S2SJI3 

-  QvUKi  Sw  aiKV'  SSI  JtS 

ooB¥Rts  my  oipoK  n  Mi^sMt 

-  war  Djcfw  250i  hatr  SU,W 


Ordif   Hqt-Un*: 


*MS$P^ 


1-II0|-373^«42S 


CIRCLE  104  QN  READER  SERVlCH  CARD 


CIRCLE  349  ON  BEAOEfl  SERVICE  CARD 


T  ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
eleclromagnsttc  fields,  AlphaLab's  handheld  TrlField™ 
Meter  measures  AC  electric  fieldSi  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  wfth 
the  Magnetic  setting  (.2  -  100  milligauss,  60  Hz}-  identify 
poorfy  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fietds,  distinguish  hot  vs.  ground  wires 
with  £/ecf/JC  setting  (.5  -  TOO  kV/m.  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens^  etc. 
on  RF/microwave  setting  (50  MlHi  to  3  GHz,  .01  to  1 
mW/cm^). 

Etectric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter  Price  of  $14S  includes  delivery  and 
one-year  warranty. 

AlphaLab,  1272  Alameda  Ave,  Salt  Lake  City,  UT  B4102 
Call  (801)  532'6S04  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks, 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


Chassis  Kite  Rack  Shelves 

Cabinet  Kits  Rack  Equipment  Cabinets 

Assenibteti  Cabinets  Antenna  Grounding  Kits 

S^ope  Box  Kits  Tower  Mounted  Box  Kits 

UHF  &  VHF  Antenna  D  i  pole  Hangers 

Power  Divkler  Kits  Ottier  enclosure 

Smail  Sheets  Aluminum  and  Brass 

Chartes  Byer^  K3rWK 

5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phone  717-292^901 

Bttuwft  IFII  and  ^.WPU  EST.  Ewe. 

"DTStri&ulor^tiip  Availabte' 


CIRCLE  m  ON  READER  SERVICE  CARD 


SAMPLE 
COPY! 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radioes  Largest-Circufation 
Monthly  Maguzine 

Artictefi  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV.  Ham  Equip.*  Books. 

Telegraph,  40's  &  50's  Radios  &  more.^ 

FrBB  20-word  ad  each  month.  Don  t  miss  out! 

1-Year:  $29.95  (S47.95  by  1st  Class) 
6-Month  Trial  <  $16.95*  Foreign  -  Write, 

A.R.C.,  P.O.  Box  802-E9.  Carlisle.  MA  01741 

Or  Call:  (508)  371-0512  MB 


UffSl 


Now  you  can 
do  something 
'  about 
the  weather 

ur  ULTIMETRR^n  Weather 
Station  prot(*tts your  equip- 
ment, ghnes  you  up-to-the- sec- 
ond  data   lo   transmit  on 
SKY\^  ARN  and  A.R.E,S.  networks. 

Tells  you  when  high  winds  threaten  so 
yoii  can  crank  down  your  tower  and  safe- 
guard other  equipment.  You  get  over  20 
weather  functions; 

•  Wind  Speed 
and  Direction 
(An  ft.  i:M%}  • 

*  Temperature 
(25  ft,  cable) 
'Chill  Factor  * 
Alarms  •tfighs/ 
lows/times/ 
dateji  •  Metric/ 
English  •  Op- 

TloTial  self-emptying  ram  g^uge  •  30-day  money  back 
guarantiee  •  Dne^year  waxranty 

HOME  WEATHER  STATION .....  OlUj^  $179-00 

Add  a  Second  Kej-boanl/I>i-siilfty  l'aiL.,Ck]y  $69.00 
NE^l  Add  our  PC  DATA  LOGGER....  Only  569.00 

EM  In  US.  Add  fSJS  stupging  &  itaxitmcrt  NJ  m,  add  6%  CCL 

For  infoniiatioTi  ortonrd^rwith  VlSA/MC: 

TOLL^FOEB  l-8()04:.SA-PEET(872r73S8) 

F AX  o  rd«  i^  fOH  l7-0aii 

Or  send  ttieck,  m.o.  or  credii  card  no.  and  eip.  date  to: 

PEFT  BROS.  COMPANY  "'-f '^l*2:?^rn1" 


ACTtJ'Aii  iize;  i5l"  M  <»5fc' 


Free  Brochurt^        Oar  I8ih  fmr 


OUm?KHSna.Co. 
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here's  the  Beam? 


Uaobcm&E^^e  DX  Gun  Aar^nnaj;  ("br  £0  tfam  )0 

E»il^  hidden  *  Itiitill  Fst  *  Fixed  or  ForttMc  * 

1%49c'i  a  2D  Bf  trt  LUeau  wid  p»|  DX  PsscI 
ili^n  H  tta  p;4Tifrr-  ViM  C»^  ikN  EL  aflJ  jobt 

^lE Jfl^  Or  1 2  fl««ral  ajiwdMBdet  fiL^f  il«  ir)^? 

Bw3ft>f:K  Trcvo  tTiMi^    fSOll  373-8425 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  11  mobiles! 


*  fXjpleacing  and  lyning  infonnaBofi 
'  lnfbmiat»ri  nlDQiit  Ftdo 


f1S9 

$40 


CIRCLE  332  ON  READER  SERVICE  CARD 


Versatel  Communications 

Orders  1-BO0-4&6-^54B  For  ifilo-  307-26&-1700 

P.O.  Box  4012  •  Casper,  Wyoming  S2604 


CIRCLE  25a  ON  READER  SERVICE  CARD 


ONU^I 


LET  THE  MICRO  2B  KEY 

UP  THE  VFC400  AND 

DO  THE  TALKING      |,'JM;m:|lj,|Mi;]J^,l-Tin- 


'  R£LIADl£  CRYCTAL  CONTHQL  OSCtLLATOft 
'  Lie  LfVB.  AUOIO  MVTII-S;  ^lOaS  I"  to  P) 

-  anm^ET  HcnomONE  tfvr 

-4M  HW  •  IMUB^  ao  WW  §  U  VOLTS 
■  EASTftSSalStY 

*  THUE  FM  {VARMmn  M0OULinQH| 
-  mCUJDES  TRMeitfTTES,  CHYSTAJ, 
BATBIVHOLrER  MCfCCHONE  AMTBMA 

A  Hsmuctioiiis 


71«6CATALYNSrmEET 
&CHEN£CTADY,  NY  123€3 


OWFNUVPliClllECflVJuL 


aoD  ciMfleMppiy 

NvSflfSlttWlSJ^^D&ljLEnW 


*2a«0  SECONDS  fi£C/PLIiY         -THE  MtCRC  ?B  IS  THE  PERf  ECT 
KEY  O^T  C0MR4NfQhf  TO  THE  VCFdOO  FOX 

■S't  3 .8  DC  VOLT  SUPPLY  HUNT  TfiANSMTrTER 

-AUTO  TIMEfl  (1  SEC- 10  MIK.)      -KATUH AL  SOUND  VOICE 
-AUDIO  OUT,  SPEAKER  OR  LINE.    PLAYBACK 


TECH.  FAX:  51 8-381  -1 059      TO  ORDER:  CALL  M800)-58a  4300  r^ 


■THE  UICRO  2B  Will  KEY  THE 

VCF400  FOX  HUNT  TRANSMITTER 
VIA  THE  KEY  OUT  f  EATUftE  AND 
SAY  (YOU  CANT  RND  ME)  OH 
WHATEVER  YOU  LIKE 


TECi.  SUPPORT:  518-381-1057 


Use  Your 
Reader  Sen/ice  Card  Today  I 

Our  Advertisers 
Want  To  Hear  From  You! 


DRCLE  2BI  ON  READER  SERVICE  CAftD 


3331313  (^g|    )@f  WBB|L_K/i 


VIDEO  I.D.  BOARD 


-*-fl 


^1 

•Custom  Graphics  with  your  Call  Sign 
•4  Screens  (2  HiTes/2  color  bar) 
*1 2  VDC  Operation 
*lnstant  Video  ID 

*Video  Relay  for  switching  in  Live 

Camera  Video 
♦Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  ofav3ifable  graphics 

ELKTRONICS 

12536T-R-  77  •  Findlay,  OH  45840 
(419)422-6206 


mesK 


ELKTRONICS 

12S3BT.B  77 


EIILVI>  VISILE 


KA9HLV 


t  C.P.L  1 

Dealers  for  Kenwood,  Yaesu,  Icom, 
Cushcraft,  AEA,  Kantronics, 

Bencher,  DiaTBond,  Astron,  MFJ, 
Hustler^  Ameritron,  Larsen,  ARRL, 

and  more»< 
Service  is  also  available. 


Get  j^mir  he^  price 

Hen  call  us  LAST!! 

(801)  567-9494  •  (800)  942-8873 

7946  South  State  Street 

Midvale,  UT  84047 


anCLE  15€  ON  REAOEH  SERVICE  CARO 


COMTELCQ  wows^'f  s 


\ 


Dual  Band 

Mobile 

Antenna 

140  MHz,  440  MHz 

MAQN£T  MOUNT  $21.95 

150  wan  12n.  RG58  +  conneaor 

PERM ANEKT  MOUNT        S23.S0 

w?lti  NMO/TAO  mounl  17ft  RG58 

BNC  Of  PL259  connectof 

DBD2  DUPLEXER  S43.0O 

UHF  connectors  W  leads 

Add  3.50  S&H 

1  -800-634-4622 

COMTELCO INDUS7BIES,  INC. 

501  Mitebell  Rd..  Glendale  His,,  IL  60139 


t 


II 


■*Tll*i^*<fl 


CIRCLE  a  ON  READER  SERVICE  CARD 


CIRCLE  IS  OW  READER  SERVICE  CARD 


SERIOUS  ABOUT  SOLAR  POWER?  The  PVSP 

Starter  kii  comes  with  a  32  wart  Soiamx  VLX  panel 
and  a  ten  amp  Sunlog*c  charge  controlJer.  Speciaf  ffv 
Iroduclory  price  $275  plus  $7  shipping.  SUNLIGHT 
EKERGY  SYSTEMS.  22^5  Mayflower  NVV,  MassiUon 
OH  44647.  Bf^e774 

WE  REPAIR  BROKEN  RADfOSfH  Ouafrty  Sales  $ 
Service,  icom.  Kenwood,  Yaesu,  Ten- Tec,  Azden, 
KDK  &  Attas  repaired  at  reasonable  cost  Our  famous 
optimized  alignments  are  available  from  our  sophisti- 
cated lab,  with  15  years  ham -only  repair  experienoe. 
Authorized  Kenwood  wan-anty  service  center.  8-pole 
and  10-pole  Ofysial  Filters  for  Kenwood,  Icom  &  Yae- 
su.  Fox-Tango  Filters  available.  Kits  &  Upgrades.  Icom 
&  Kenwood  separate  Newsletter/supplements,  Ship 
equipment  with  letter  detailing  problems  and  preferred 
method  of  payment  to:  INTERNATIONAL  RADIO  & 
COMPUTER,  INC.  3804  S.  US  #1,  Ft.  Pierce  FL 
34^82.  (407)489-€956.  Send  for  your  free  catalog  to- 
day*  BNB776 

AGGRESSIVE  SALES  REPRESENTATIVE  seekfng 
additional  em  ploy  mem.  WouNJ  fike  to  sail  amateur  m- 
dro  equipmem.  (9! 0)299-1298.  eNB800 

R-390A— SALES— SERVICE— PARTS.  Info  SASB 
lilLTRONIX.  RO.  Box  3541,  Toledo  OH  43608. 

BNS813 
FREE  IBM  SHAREWARE  AND  HAM  CATALOG. 
Morse  Code  Computer  Interfaces,  $49.95.  DYNAIWIC 
ELECTRONICS,  Box  896.  Hartselle  AL  35640. 
{205)773-2758,  FAX  (205)773-7295.  BNB815 

MORSE  CODE  MUSICl^Do  Aerobics,  Sing,  of  Jo^, 

while  learning  code'  Sensational  new  discovery  and 
now  the  secret  is  yoyrsi  Ordef  THE  RHYTHM  OF 
THE  CODE  cassette  today!  $9.9$  ppd  KAWA 
RECORDS  P.O.  Box  ai9-S,  Weymouth.  MA  02188, 
Ttie  HIT  ot  the  Dayfon  Hannvenlion!  BNBS24 

THE  ANARCHIST'S  BBS  is  a  resource  for  Anar- 
chists, Investigators,  Researchers.  Compuler  Hackers 
and  Phone  P breaks.  Categories  include:  Computer 
Hacking,  Investigation  Techniques,  Telecommunica* 
tions  Technology  and  Surveillance.  Call  (2i4]289- 
8328  for  tree  trial  access.  BNBB31 

FCC  COMMERCIAL  LICENSE  PREPARATION  RA- 
DIOTELEPHONE-RADIOTELEGRAPH, Latest  home 
study  fast  easy  audio  video.  Q  &  A  pool  disks.  FREE 
details  WPT  PUBLICATIONS  (800)300-7588.  BNB840 

EARTHQUAKE  Forces  safe  of  Lffelfme  Collection. 
Make  Ofler!  Johnson  Viking  Invader  2000;  Viking  500; 
Collins  75A-2:  R-3a8^URR;  R-391/URR;  RME;  CEI; 
other  Ham,  CB.  Military  transmitters,  neceivefs^  parts, 
etc.  Fof  information  send  large  SASE;  Steve  Phillips, 
P.O.  Box  4916.  Chatsworth  CA  91313.  (818)998-5654; 
(818)704-6306.  KsiBeSO 

ELECTRONICS  GRAB  B AGI  500  pieces  of  new  ccmv 
ponenis:  inductors,  capacitors,  diodes,  resistors. 
S5.00  postpaid,  ALLTBONIOS,  2300  Zanker  Rd.,  San 
Jose  CA  951 31 .  BNBB55 

FREE!  100  PAGE  CATALOG  WITH  PRICES  Commu^ 
nicatlons  Receivers,  Portable  Receivers^  Amateur 
Transceivers.  HT's  &  Mobile  Transceivers.  Amateur  & 
SWL  Antennas,  Scanners.  RTTY  and  FAX  equipment, 
Computers.  Test  equipment.  Books,  Manuals.  Acces- 
sories. Call  (800)527-4642,  Fax  (214)348-0367,  write 
RO.  Box  551419.  DaJias  TX  75355-1419.  TUCKER 
ELECTBONICS  &  COMPUTERS.  BNaeSO 

ffiATHKfT  WAfiTED!  SB.  Series  ^'Green  Fronr  fof 
parts.  Robert  Schtegel,  23<E  286th  SL  East  Roy  WA 
9S580.  BNeaio 

WANTED:  BOY  AND  SELL  All  types  of  Electron 
Tubes.  Cair  (612)429-9397,  Fax  (612)429-0292.  C  & 
N  ELECTRONICS,  Harold  Bramstedt.  6104  Egg  Lake 
Road,  Hugo  MN  55038.  BNB91 5 
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COMUOOORE  64  HAM  PROGRAIIS-6  disk  sides 
over  200  Ham  progmms  S16.9SiS.2a  stamp  gets  un- 
UGual  software  catabg  of  UHHtJes,  Games,  Adu^  and 
fcitish  Dteks.  HOME-SPUM  SOFTWARE,  Box  1064- 
BB.  Esiero  FL  33928.  BNOSl 7 

LOW  COST  HAM  EQUIPMENT.  SerKl  stamp  for  fist. 
WMOSO,  3037  Audrey  Dr.,  Gasionia  h4C  28054. 

BNB927 
RADIO  REPAIR  Amatewand  commencial.  profession- 
al wort.  Fred  Fisher  WF9Q,  6866  W.  River  Rd.,  South 
Whitley  IN  46787.  [2 1 9)723-4435,  BN8930 

RF  TRANSISTORS,  Japanese  transfstors  and  tubes 
need  dealers,  repair  shops,  kit  makers,  etc.  for 
2SC1969,  2SC2312.  MB8719,  MRF455.  MRF454. 
2SC2B79  and  more.  WESTGATE  (800)213-4563. 

BNBgso 

FREE  HAM  GOSPEL  TRACTS.  BASE  N3FTT.  5133 
Gramefcy,  Clifton  Heights  PA  I90ia  BNB960 

AMIGA,  MACINTOSH  HAM  12-dtsl(  cotlec6bns  of  am* 
ateur  radio  PD/shareware  software  $29.95  ppd. 
Morse,  packet,  elecironics,  more!  SPECIFY  COM- 
PUTER TYPE,  Kinetic  Designs,  Bok  1646,  Orange 
PK  FL  32067*1646.  B^BSes 

PRINTED  CIRCUIT  BOARDS  for  pro|ects  in  73,  Ham 
Bamo,  OST,  ARRL  Handbook.  List  SASE,  FAR 
CIRCUITS,  iaN640  Field  Ct.,  Dundee  IL  60116. 

BNB9&6 

PORTABLE  2  METER  BEAM  Easy  assembly, 
ruggediy  made,  all  parts  store  in  boom,  7.5  dBd  gain. 
$50.00  US  +  shipping,  SASE  for  info.  AURORA  AN- 
TENNAS Box  477.  Penticton  BC  Canada  V2A  eK6, 
(604)492-5064.  SNB975 

AZDEN  SERVICE  by  former  factory  technician. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
INC.,  10715  SW  190  SI.  f9.  Miami  FL  33157. 
{305)236-3327.  WSSm 

1995  ANTIQUE  RADIO  cafendar;  1995  Classic  Ama- 
teur Radio  calenc^r,  $9.95  each.  ACCESSORIES  UN- 
LIMITED, 160  H.  Criurch.  Mt.  Reasani  PA  1  5666. 

BNB9gO 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR 
accessories:  Brak-D  Lays,  Quik-Connects,  Pre- 
set mods.  NEW  models  for  sale.  Free  catalog. 
C.AXS.t  7368  State  Road  105,  Pembervitle  OH 
43450.  BNB996 

NEW!  THE  HANDY  KAMBOOK  BY  K2EWA.  200 
p^es,  5-1/2''  t  6-1/2*.  Technicat  data  and  practical  ir>- 
fo  inciudtng  forrpulas,  tables,  nomographs,  charts,  op* 
erating  aids  arfd  much  more.  Only  Si 2.00  +  $2.50 
SfH.  NJ  residents  add  6%  tax.  Romance,  FOB  34, 
Mitown,  NJ  08850-0034,  BNB997 

Wanted;  Squires -Sanders  receiver,  SS-1V  tiand- 
scan.  Weber»  4545  West  t07th  Street,  OaK  Uwn  IL 
60453-5252.  BNB998 

Wanted:  Owner's  service  manuals  for  Sears 
Comm.  receiver  #412-3638-07000.  Jose  Varas,  514 
3rtl  St  IB,  Union  City  NJ  07087;  {201)  863-8759. 

BNB999 

Home  Automation  Seoome  a  dealer  in  ttiis  fast^row- 
ing  fieki.  Free  information,  (BOO)  836-4051 ,    BNBlOOO 

Wanted  For  Museum:  Appte-i  and  other  pr&-19eO 
micfocomputefs.  also  early  microcomputer  journals, 
newsletters  and  advertising  Irterature,  KK4WW.  (703) 
231-6476^63-2321.  BN8 1001 

Emergency  Commtinicstfons  T-shirts  in  large  let- 
ters on  back  wtih  Federally  Lk:ensed  Radio  Operator 
Insignia  orr  front.  100%  cotton  in  Large,  XL.  XXL. 
$lft,O0. 1  -800-435-3528.  BMB  1002 


PAY  TV  AND  SATELLITE  DESCRAMBLING 


Ay  New  into 


■/OlUM£  6 


Aii  NciiV  Into 


-  IWwJBM  Cafate  h^ctenfl  ^  &*«  SatdUe  SfUcfrs  (nciUJn  OSS) 


Next  Day 


I 


] 


SCRAMBLING  NEWS 

1652Hertel  Ave  »123.  Buffaia  NY  t421S 

Voic&/FAX/aSS  7ie-874'20S8 

C.Q  D  soraOKAddSe 
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OtttT&d^S^ 


QSLs 

Hmnt&w  Assortment 


I 


v\% 


Antennas  West 
V^0I)37.VJJ4Z5 


H>  Ship 
100 
20Q 
400 
509 
I&0& 


A'fxl  Da? 
S29.95' 
SJ9,9S 
S49.95 
SS4.9S 
S99.9S 


S24.9S 
$S4.9S 
S44.9S 
U9.9S 
SS9.9S 


ASAF 
St9.9S 
$29^ 
S39SS 

$44.95 
$79.95 


CIRCLE  S  ON  READER  SERVICE  CARO 


um  ^  umniMMjXij  ^jm 


PL  IFIERS 


DISCOVER  THE  WOf^LD  OF 
FAST  SCAN  TELEVtSfON 


70  CM 


33  CM 


4TV3  *2tMS0  iGaASiFETI $  49.9510% 

ATV4  S02.a^  (GaAS-FEIl .^  50^  *Gt 

ZM£TBR  VHP  M»tPtJfl£jJS 
35  Wall  Modef  a35A-.^^ ^  79-95  Kit 

m  wm  Mojei  ar5A „ .ji  la.ss  Kit 

AtfgilabSe  in  kit  or  mredlesled 


Hf  AMPUFiERS pot  MOTOROLA  BULLETINS 
Pans  List  i&l  lil-  Amp^Hi^r^  {S-SOMMj) 
OeseHbftd  in  Itw  MOTDJ^OLA  Bulletini-B 
AN75a  MOW  Afl3l3  3O0(W 

AN7«  T4<IW  AFI305  30(JW 

AM779L30W  £063  T40W 

EB1MC30W 
HewJT  IK  WATT  2-50  MHi  AmpliriAT 

POWEE  Sf%mERS  and  COMBifiStS  S^SStmt 

eoo  waa  fikP  2-l»oii  ^^.^ £  £S.iS 


S  24.00 
S  22.00 


12«»W*SPEP*-P*t 


ti»JS 


UfUVERSAL  DiGITAL  FREQUENCY  READOUT 
TK-1  (^AflretJ'tCSEeO)  .  ,„.,» ....$149.95 

HEAT  SJNtC  MATSfitAL 
Moad  ^  Heat  Sin^i  ^a  5  k  12  x  1  &) 
CH^-fl  Cofipef  Spruder  iB%6x^iB] 

We  stock  HofcMo-Flrftd  parts 
CHIP  CAPS-KBiT*ifATC 
IIETAtXUlO  UiCACAPS-Une«»i^SaTicD 
RF  POWER  TRAMSBfTOflS 
AFCO  TTOUMER  CAPACfTOnS 
aHQADQAMD  Iff  TIIA»6F0miERS 


f  OP  WA  TT  430^430  MHe  PVSH-PULL 
UmAfiAMPUFim-SSa-FMATV 

KEQff7'PK  tKJiJ Tf^Q* 

KEB67-PCB(PCeoiK0    ..         ..  .^-S  1800 
KEB67'I  (MariiMr) ^.-.^ S     5,00 


mNt-CfRCUlT  MXERS 

SOL- 1  n-saoM£^~ 

^-1X(tO-1<]DOME)  -„r„T-..-- 


7J^ 


NE^ 


Ltnir  Pa«4  Fittf* 

rw  Harrncmlci  (Up  to  300W} 

lOm.  iSin.  20m.  40in.  90m  &  iSOni 


For  «f^t«iilecl  information  an«f  prices,  call  or  write  for  our  free  catalog* 


cci 


I  Communication 
iConcepts  Inc. 


Mitik'^iC^id 


Add  S4,oa  ror 
fhlippiing  &  handling 


508  Millstone  Drive  *  Beavercreek,  Ohio  45434-5840 
(513)  426-8600  •  FAX  (513)  42Q-3S11 


CIRCLE  99  ON  RIAOER  SERVIiCE  CARD 


1 


I 


^  Full  Duplex  Autopatch 
/  91 1  Emergency  Access 
/Reverse  Autopatch  »^ToH  Restriction 

-''Voice  Mai!        -^ Voice  ID'S      «^BSRX10 
*^Voice/rone/DTMF  Paging      /Scheduler 
/Links    /Programmable  Courtesy  Tones 
/Hardware  Logic  I/O  /HF  Remote  Control 
/  Mo  rs  e  Cod  e  P  racti  c  e        /  Remol  ©Base 

PCRC/2  Combines    the  power  of  your 
XT/ATplaWorm  wilh  a  high  quality  play  and 
record  voice  digitizer  creatiog  the  ullimaie 
repealer  co  nt ro Iter.         /«[^^  S^93 
SiG-5G3-A7tS       ^ 


Far 553-47 rs  mS:2m'%Sm 


DRCLE  1M  ON  READtR  SERVICE  CARD 


3^«a?&^ 


Peifect  Holiday  Gift 


RF  HUNTER  TESTERi 


DIGITAL  FIELD  STRENGTH  METER 


"*Si*  r ', 


■fuiise 


•  Measure  your  antenna  strength 
■  Check  your  properly  for  EMF 
<  Hunt  for  radio  interference 

*  Pattern  your  antennas 

-  Test  your  house  (microwsve, 

60  cycle  noise) 

-  DC  to  12  GHz! 

liODEL  *k*  NOmAL  USE  it 

hM»EL 'B' UOTU  ^€N5mve  il 

NEWT  IIOOEL  "CA- r  ti** 

TELESGOnC  JUiflBMA  iCLUOEO 
£KT  mr.  QPTAOW  BM  SiOf 
CAUeRATXM CtfflVEa  >-^  :Btn 
VOLTS  ard  POWER 

To  order  call  -  (800),FIELD  58  {343-5358) 

U  C .  En  g  i  nee  r i  n  g  -  saso  v&mum  sivtj 

Suite  las,  Encino.  CA  9143&  PH.{8lBi  345-1^2 '818-^5-0517  Fnx 


*"»^Uj. 


m 


CABLE  X-PERTS,  INC. 

COAX  100FTA)P  5WFT 

]=l_£XfiL=  » 1 3 UV  RES  0«  ECT  BURUL  JACKET  —      €£  FT        a&  FT 

!»13EOUAi.UVF«ESISrTANTJAClCr  -    _._„     47,  R       ,4ifT 

RQ  21  %M  Mlt^PEC  IHRECT  BUFUAL  JACK  ET .^UPT 

RG  a U  fO AM  §5*4  B  RD  Lf V  RES^TANT  JACKET  IZ'TT 

¥Vj  M  IKiHa^  eCK .  CXfl «  $  IL VER  jKT  CUV  R^  ..^  „ ..     .  t*FFT 
RG  5au  so  U  0  C  ENTE  fl  C  ONDUCTOfl . .  „  ^_-,„.^„    .  iSfPT 

RGSSAAJSTHANDED  CENTER  CONDUCTOH^^ ATfWT 

RG  U2AJ  DBL  SILVER  BRD  TEFLOM „„.... h-  t  IOTFT 

RG21Jk.'LJ  DBL  GiLVEfl  5RD  I  lA  JACKET t  SOf'FT 

RF  t  l.'U  FDAM  PE  GOLlD  CE^^^E.R95%  BRD ,    .AS/WT 

450  OHM  LADDER  LINE  iSQASOLlD  CWCONO.,, Wft 

LMReOO  LOW  LOSS  (LWtE  1 '2' HARDLINE) 1.47i'FT 

LWfl  400  LOW  LO  SS  ( SSM^L AR  TO  99 1 3)  ....,^,«  „„  „,„.,    .ffi^FT 

ROTOR  CABLE 

5TANDAH0  DUTY  (8  COfJOl  2.'ie  &-2£  UV  RES„„„ 20/fT 

H£AVY  DUTY  ^d  COWO)  5/5  6  fi'SC  ifV  RES  JKT 36.-FT 

BCTR*  HVY  DUTY  (ft  COMO)  £^  4  6^1 8  UV  RES  JtT  _.     44*T 

1SQA4CQRAYPVC  JAOcrr,.^^. .„.._■■.„    ,tt^ 

leOA^CORAYPyC  JAiCyET.....  .  —  u„..^^..,.,    .17^FT 

1  eaA7iC  GRAY  RVC  JAO^ET . — ^^    J WFT 

ANTENNA  WIRE 

U  OA  f«i  STB  SUPiAFLEK  Li^tNSiJLATtD 

t4QLA  7i22  HARD  DRAWN  PC  UNMSUIATED  _„ 

14GASaUDXCPPEHVYe.D'CJKNSUArEI^ , 

1 4QA^/QLlSt eC  MNMSUUCTEH 

laa*  ifcfis  ec  uMnsiAAreD . 

taQA»'30  BC  VlSULAf^ ,m^, 

t4aA4li30  SC  HMSULArEa ,  ^ 


(»^ 

JOffff 
MfFT 

.l2.Ft 


.30  fT 
15.-FT 

J5rr 

t.tO.'FT 

1 ,30.'Fr 

,40i'Fr 

.n.-FT 

1 .4S,FT 

.eoffT 

IftIT 
.3a.FT 
M/FT 
MJFT 

.fan- 

JttfT 

.i»Fr 

Oft  FT 
f»fT 

laffT 

.KWFT 


rHnUriritfrif 


1 2£iA  S5;*l  OC  INSULATED _^ . 

DACROI^  RO^E  Oet  BRD  3-  f«'  770*  TfST 

BALUNS 

WaAKJt  10R4  t  I. e-*OMHZ TRANSFORMER  TYPE 

W2DU  1 . 1  La-=30MH?  CUfiflTTYPE  DIPOLE  OR  B£AM 
ORIGINAL  QSftV  KlT     ,^„...^-^^ «„,„....„„,„....„,. 

D.C.  POWER  SUPPLIES 

4AMP  W..110I-FTER  PORT ...,.., 

1 1  AMP  W.^B AN AhiA  PH^a  TE  RM INALS , , , 
14AMPW.HANANA  PLUQ  TERMINALS^. 
2CAMP  W^ANAN A  PLUO  TE  RMJNALS  . . . 

WIRE 
X  WGA ZfO  RED.^K         S5FT*I 0  W 
T2GA  aC  REDSLK  2$FT  S7S0 

l"t*#lED  COPPER  BRAD  HJFt*ta.Oft 
IS"  TUfrfEO  COPPER  BRD  25FT  S1S.« 

COWvfECTOBS 
PL  £»  SL VE  RTtaONW^  . . :      =  1  yP»tS  *  T1W 

1^  ca^*^^JOR  siLVEA^^^^Ai^  tii"      i  opks  $32  so 
MOfS  rrCMS  STOC  K£  [> 
CA3i£M  WIRE  CUT  TO  YOUR  S^SCfRC  LENQT>4f 

ORDERS  ONLY:  800-828-3340 

TECH  INFO:  708-506-183$  FAX:  708-5Q6-1970 

ItaMcHenfryfld.,  Suite 240 

Buftab  Grove,  II  60089*1797 

for  Comptsta  Utgmtvm  Mml  SASE 


-HHi-t+H»Wll  Win  HJ^ 

scrrttooo 

E0FT«15  00 
£SFT$»00 
SOFT  ^4  00 


sai.oa'BA 

$23  i^Ci.'EA 
$Z£.C<0,'EA 

M9.&S/EA 
4#I.^-EA 
$71.»&^EA 

10DFT  $38.00 
lOOTfteflOO 
1(WFT$7S  00 

f  WFT  S40.0U 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


TAB2701  Transmitter  Hunting   by  Jmiph  MQtil  and  Thomas 
Cufite  Radio  dia'i^lioo  finiling  sicDpliriicd.  S  19.95 


03ft02  mrV  TlMl^^  hyOaivlngranMQatmplS6tU> 


Pt- 


G6£03  Rr«t  Book  of 
ire  mceey  $£ivtm  $tZ3$ 


Electronics   CjU^u^  imiijisas  itm 


QPD22  Tbc  Wodi  Haa  flti  Dbk^ji?  by  Mlki  m^kffwsld  Sew- 
2iid  edMioiL  louiMtoOd  tbc  ^eci^I  inieirsl  him  radio  Detwodcs  Bii>.f 
^uws  wu  wtken  aiWt  ii^licrt!  \^ou  cmi  nice  Lhcm  in.  S9JD 

■>  ■ 

WGPe7l5B  1904  North  Amoiiean  Cullboofc  The  1994  Nonli 
Auifriciatt  Callbi^rk  liKis  Th^  calls,  nanii.^s<,  luilJ  ndJivss  inroinrmUon  for 
500.(KXH  lit;t;n!ied  rjidiu  mniiieuiE  ia  all  i:ouiiEri4j&  uf  Nonh  America. 

0SH24  n^lo  Handbook,  aam  Ed  ht  William  i  OrrWmAl  840 
pages  of  ev^t^tiunfi;  ^  waoKcd  to  kiuw  ohpul  r^io  oonmumkatntt 
S39,9S 

WGP1234  !9»4  IntsmatkKtfll  Ci4MMOk  TUc  «r«r  1994  [i^ctai- 
tHHLil  Calttwcit  lp4i  500.000+  bo^ased  fldiO  MIMeur^  in  Oie  CDUntiVfi 
oui^tide  North  AcnerKJi-  II  covers  Soutti  Am^rriau  Emupe.  AOki, 
Asi&  aod  Uie  f^U'ic  area  4!cJic]u5i%r  of  Hiviiu  lod  ttic  L3.  poMBi- 
tiDiu)LS79^ 

OEBIO  He«th  nostalgia  iv  rrJT>  frrdut  IOTP  124  ps^  iHiiani- 
ed  hisifif)-  of  liie  Ki'iUh  Ct)mfkan>.  InjcIiKki  mmy  fotid  irtemories  oOn- 
tribuied  by  iDng-liiiu  ble^kil  empkiyaes.  $9^ 

12E76  Basic  Eiocironics  Fr^pareJ  hy  th^  Surt^u  of  Naval  Ftr- 
imnel  Covers  Uk  Importimi  asfucus  uf  appLkd  ckcicoak^i  atui  ftlifC- 
tronics  coapmnnkitionSs  SlQ^ 

12E4I  Serao^  Unl  Bmic  Ekctrookf  ?rtpaft4  hy  the  Sureau  */ 
Mnof  f fnofuvf  Sequel  lo  Basic  EkcuoftK^  Uwroiigii  uemukbi  of 
t)t  niDR  ad^Miiiial  levcb  ol  jpptied  electcDoici.  S9J5 


01D4S  Ttw  tifustrated  Oldianfy  of  BKtrDnic&,  5lli  Ed  K  Ai^mj 
/*.  Tunwr  axi  Susn  Gibihsto  As  ohauji]  i>¥  b'd  of  abfec^viuiLMi^  aad  jp- 
pendkxs  padti.*d  «iita  sdkrnuik  s>inbi3l$  aiij  ouoiciSMin  lajbjes.  SZ4,95 

ZDNd^l  Mosi-Oftco-Nctd^d  Budio  Dia^ranu  {md  Scrndng  Inlumu- 
Uofl,  1*26-193^,  Velwnj*  One  t-im^Ufd try  MK  Sfiimm  An  mv*Iuiiik 
fcfi[7jeiice  ftir  mymc  involved  in  Vintage  l^ta  tt^gintirjn  SI  L95 

20N096  How  To  Rud  Schematics  (4t1i  Ed.)  6v  Donald  E.  HrrHn^mn 
Written  Tor  tlK'  btfginrtcr  ineLxtroiuti,  Ivul  it  atKE^  omiains  inrofmiUiiiin  viilij- 
M^  to  the  iichbyist  and  engineering  lechnkion.  $i4J5 

WLSWOCP  RikdiO  Operator's  Worid  Alfaa  fry  IVa/f  Srjnjon,  WOT? 
This  is  a  t'cmp^irt  (5k7},  k]ei4iil^,  SAd  coni}>ri;hensive  «ofld  laiLii'^  JL'Higned 
10  l»  a^xmsLuiL  dc«;lt  top  i;fjmpaiik>ii  hyr  riidb  upcraiuri-  Si7*#5 


2I&S020  Seems  d[  RF  Cimii  Doie*  ^  }&S(t^  I  Carr  Wrinea)  in  clear 
KHHtfdmkal  jjit^u^gr.  c^ovei$  ^^vrjrttbdt  Uom  mtennis  to  tnn^i^oii. 


DP91S  73  Magazine  Index  1960-1990  A  cotDpietL^  index  to 
every  anicle  publhihed  m  7j  xUdjfd^inf  tiimugh  19*^.  Boole  $15^00 
DP9'l$  IBM  nftPMC  {S|)ccify  lype^  S30.00 


0P91 9  Product  Ravlews  Siiwa  194S  CoMis  bp  index  lo 
1.400  produa  irvv^^  ihsti  lisve  a|?pc:ii!i:d  in  OST  Cg  /fJ{.  7J  and 
AitkaL  Boci  Sll^  m^%  Sofiih  arc  j^  Sl&dO 

Bei0036  1994  World  Radfo  TV  Hvidtwolc  600^.  Comty- 

SUUOII&  by  rmitJcmA.  lime.  and  laitgiugc  loclude^  vwtd  sMeltke 
broadcasls.  v^-orkl  broadcasts  in  En|rT}>h.  bniadf ast^r  addrcsM^ 
Lran^tiilitrr  ^ik-  mnqns,  and  a  tan  of  other  valuable  li^niDg  inromia- 
lian.  All  ihjil  f^tronly  $20.  AiriA/ing!  $20.00 

TBI 7294  Trouble  shoaling  &  R«p«lrlng  Cam  pad  Dtic  PUiyAri    ^ 

Damdson.  JJiti  |.i  liytrryliiinj*  and  a  hiiil"  yuu'll  iwi'd  to  Itnow  to  servke 
lile^  coQri?iindcij  iJlirijis  There's  a  mint  lo  be  nude  tiKii^g  CD  pliyeot 
hjTi  sysieai  uiiJ  VCits.  S2S.0O 


WAYNE'S  PICKS 


SS8756  Wimliigt  Tbe  Bectridty  Abound  You  Way  0e  HM^ 
ardoijt  To  Vow  Htt^th  £i>^  Offn  iagiimun  AA  iavab^Ate  fuide  lo 
the  oska  oi  elfic^^m^peuc  fif  kk  and  slept  you  can  tai£  b>  protect 

)1[]|H3df  Md  fOB  f4lllU>   ^ILM 

IB8657  Dumbing  Ua  Down:  Th*  Hlddao  Durriculum  Df 

Compulsofy  Schooling,  by  John  GaJfu  if  ycHj  eiyoyed  "Dctlire 
War",  you'll  enjo)  lius  alsfl.  A  Wayne  Gtrcn  a'ccinimeitded  i?adif^ 
I9.M. 

W^  The  Million  Dollar  Video  Xkck  Wayne  has  maiAc  a  vk1t!o 
wlijcii  ej^pliuns  how  ;tj:tr  i^iiout  any  compuny  can  increase  saics  by  over 
a  miiiioD  (JoJIors  ju*il  liiruugh  the  !iineiiky  (qI^ji  intelligent)  use  of  pro- 
nKUiHDfl.  As  1  irtagiL/iK  ediii>r  and  publisher  lie  cspladns  in  detail  hiw 
yoy  irao  niuiipiilak'  Ukrsje  people  IjO  live  >tNj  euu.s^  y^  bes  ad^-itima^ 
Aha:  aiL  when  one  wr*  {voduct  rtlei%  tn  x  magizuE  can  bnog  la 
sales  eqidvakol  lo  a  full  pagt  paiil  ad.  you  attd  m  Imm  bam  to  tttaE 
adTHt^  of  iiit% g%M mill?.  S39'.93  to  i ^nfeo of  Lade  Wa>ix  ibcr*' 
1^  yaa  Inw  to  ktM  Ifae  lyfEHi  Urdct  Si  coiDicw  VidsL 


SHORTWAVE 


r4BPAWd4P  1^94  Puspod  to  Worid  Band 
Rtdlo  by  Iniematkmai  Bnmdcastin^  Stmc^s, 

Ltd  You  11  gel  Uiie  iiii«jbL  ^taUon  and  iLnitJ  giids. 
S17.95 

03S1 1  Sluutwave  Reeeiveri  Past  anit  Present 
ediifd  by  F^rrJ  /  OUfnrmn  Gukk  U)  ^lOt-  sbon- 
w«ve  receiiren  maoufaniiretd  in  tie  last  20  yean. 
Tbe  Blue  Book  of  tJiLFnwavt  t3&>  viliic  58JI5 


The  HTTY  Listener  by  Fred  (htfrrmm 
^fev  Md  CJ(|iudHL  Tilts  spcLiaiizied  book  oom- 
pttes  t&soes  t  thmufh  25  of  Llie  A77T  Uittner 
Nfki'sletter.  CoflUtii^  op-io-iluc,  hanl-ia-fLiid  iiv- 
fqtrmatiofl  on  idvancfd  RTTY  had  FAX  HUiti' 
loring  techniques  and  frequencies.  Si9.95 

UElll  US  Miltiarr  Conunntiti^iloiM  (Part  1) 
US  Military  cxiiiiniunicfition  [;harine|.^  on  short* 
wave.  Covers  fttt|iJt?(i£ic?SH  hackgirjund  oii  fK)ini- 
lO- point  frequencies  for  tbt:  Phiiippities,  J;ip:in 
and  Korea,  tndiaii  ^d  PaciHc  Ocxan^,  aiKt  mot^. 
SUM 

UE222  US  ^llm»r7  Commiuikatjou  (Fan2) 
Coven  US  Coast  Guard.  NASA.  CAP.  f-'AA. 
Depc  of  Ejterfy.  Federal  Emergeocy  Slanafe^ 
meM  Agency ,  Duaster  ConuDLmicMiofU'.  FCC* 
Dcpt-  of  J y Slice,  Fjirni  14  KC  to  9073  KC 
$12,95 

UE223  US  Military  ConutniDicutbus  (Puii  J) 
Cotiipletes  the  vast  overall  frequency  liM  of  US 
Military  ^rvkc%.  frum  B993  KC  to  27,944  KC. 

savs 

09S4I  Tbe  ScAaiKr  Ustvoer's  Buidlnoft.    ky 

Edward  Soomn  N2BFF  Get  ihe  mo&{  uut  of 
ytfm  aacuvr  i^lio.  $t4J5 

CRBTIO  TuK  b  cm  Ti?lepboK  C&Oi  tnTom 
Kneitfl  KlAt^S  Foimauci)  us  a  frequoicy  l«i 


wiU]  ilt^taiied  deM;rip{iOn  of  each  servio.'  and  its 
loc&Lion  in  RJ-  specuwn.  S12.9S 

UE205  Guid«  to  RiidJoteieiype  (RTTV)  Sta* 
tions  ky  I  fCUni^etifujii  Updined  book  covein  all 
RTH'  stalttm^  fit>m  3MHz-5UMH£  Press.  MiU- 
tafy.  ConuiKreial,  Mo^,  FETs.  eittb&ssics^  and 


C^^BASG  Air  Seart  Gukte  to  A*rocuuiacal 
Communle«tlQris  {Sih  Ed.}  liy  J^  KsfUfi 
K7AFS  Most  cucnpnelieiisi^'e  guade  lo  iDHiuai^g 
US  aeronautical  communicatiofi$.  Coven;  all 
Canadiaii  Lutd  jufpuns  aod  $eapLifie  biiic&.  pins 
iislings  fof  Central  Amdnta,  ih<?  Caribbean, 
North  AUinii^:,  ajld  the  Pacific  Territories. 
S14.?5 

07A66  AcroQMUtkal  CojiiiDutikatkins  IJjiJid- 
book  iiy  ttaben  £  Evans  Exhamtive,  icholafly 
t^JVtmcni  of  ^Jiortwave  aeronautical  lUidniiig, 
S19.»5 

CRBTSR  TTi«  "Top  Secret"  fi  #9  Is  try  of 
US  Gov«fnmant  Radio  Frequenci^  (71h 
Ed.)  by  Tom  Kntitet  K2AES  Ttm  icamicr  dtiiuc' 
iDty  has  bcctuBe  the  oaoduj  refercciDe  source 
for  freqiiciicy  iJid  other  importuit  jfifoJUiacioii 
iclaiing  to  the  comraiHiic^otts  of  federml  agen- 
cies. Si  9.*S 

CRBFCF  Farreirs  Confldontlal  Fr«queincy 
List,  Now  Rovised  Edition  vmnpHed  iry 
AG  Halligey  Ail  ^n^^Liencies  ffwni  4  MHz- 
28MtIi  covering  ship,  ernbassy,  anso,  Volmet, 
[mejrpDl.  ctuTiibcn,  Air  Fon:e  Oncflwtt,  more. 
SZZSS 

l5AOn2  Scatmn- uid  Wutlmtit  Asnrer  Book 
by  Bob  Vfmt  Moit  fieqitfQily  aiJced  questioci^ 
byhobbjrists  SL\f5 


CR6ND&  National  Directory  of  Survival 
Radio  Frequencies  by  fom  Kncisel  K2Ai:s 
i-iundy  and  contjise  refeience  gtkide  to  high  inter- 
est communications  frequencies  rt^uiited  by  aui- 
vivoilsLi.  $8p9S 

CRBSMt  Scmaner  MtHliricatioii  HiiDdbooki 
VoL  1  ^y  mli  Crrek  provides  majgM&rwanl 
itei^bynep  insifuctHMzs  for  eiipoikJin^  iti£  oper- 
■tiiit  ca^dbdjties  of  VHF  icaiiQcn^  $17.#5 

CRBSM2  ScanBer  Modi Rrat  ion  HaadtHnk 

VoL  Z  by  Bilt  Crrek  Keic  tl  i»^ — i  tofopanioii  lo 
Vol.  1.  If)  fax  V{^  2  has  a  section  thai  prov  ide^ 
iminoved  2fipfDacbe£  and  updnied  i^haiqu^  for 
the  mods  in  Voh  ].  Hiltc '^  IN  new  cjcciting 
niod]nt:ation^  farpofiularjicanncr!^.  $17.95 

11EE06  Gtilde  to  Embaaav  Esplonago 
CofTimunlcanonfi  by  Tpm  Kneiiei  KZAtCil 
Candid  and  probing  examination  of  worldwide 
embassy  and  {alli^gedj  espiun^e  commiinicar 
tkxu  ly  iicm^  aM  aetworia,  S10,95 

20N094  A  Hi^  erf  Om  Swtteli.  1930-1950 
by  M&rgan  E.  McMah^n  Di%<uve^  di^  fast- 
growin£  hcN^y  of  FadsocoUecting-  S&.95 

fK7R26  Worid  wide  AerMjmikal  CfflDmniil' 

aikm$  b)-  Robfa  ^  Evant  Airerdh/Air  Traffic 
Conliui.  AiJtrafi/Cofnpajiy  Operations,  AvLkiion 
Wcuthef  Broadcasts,  A^rottaiitiCHL  Flight  Te^s. 
Worldwide  Miiitaiy  Air  Pofoei,  Asm  !iean:h  &. 
Rescue,  Aero  Law  Enf{trcerncni»  NASA  Right 
Support.  Aero  Tiirtns  &  Abbicviaibns  and  Aero 
Taoical  IdentifieT^.  S&.95 


UE201  World  Press  ^111  li  in  rmpwiii  Iil 
(HTTY)  Mew  Sth  Ed  A  compnfiiifRsive  raac- 
laj  oovttiag  radkiteieiypc  news  moMtoriog— 
coniAini  alj  inrormaiion-HUueii&a,  receinng, 
tejiniaa]  tmii^  ptos  iJusc  exlensive  frequoriy 

ll!l.vS«.«5 


SOFTWARE 


04M54  GGTE  Morac  Tutor  ham  heptma  m>  Ekui 
ctiu  in  ifi^y  £eh  f airird  lf»%im  Cikk  sp.Td$  fmttt  1  10 
(ivcr  ItN)  ^vrds  piT  minulf  ^U.miiid  or  Famsworlh  inrtk, 
AiSjusiahlt  tunc  frttiik-nLiy  ('neilc  your  own  tlrills,  pcac- 
lii;e  L»r  BClual  esums.  tsams  cnnfomi  lo  FCC  re^jire- 
itik-nb  5  1/4-  floppy  fur  BM  il.  XT,  AT.  ?Sfl  oc  uum- 
pflliblci.ijm  l/2+,GG525  519.50 

eQADV35f ,  GGA0V5  AdVfttCAd  Editioci  SZ9J5 

^K02L  So  Code  Umm  ftWb  Cdvnlioii  Fackiff 

wivitre  ptikip:  tcwivtk^  vViupoiLT  aidtsd  la-^ 

wCdi^vc  (IBM  uAfipiuHej^,  M)  pa^  Hmu  Ra- 

20NQ22  HiHi  Opantor  Edmtfan  Paem^a  Qa- 
p«KS  a£tf[«i«E  com^  fni  EEM  anpitdiie  dea  ^ufa  iH 
ipeaioa  fur  ifl  Mcia  drEt«^  |iibu  "Max  Acaian^" 
cntt  imAang  iiofnmt  ilui  iitei  ytia  frmii  O-30  mol 

Ijinia  Code  Pro^ramt^Avaiiabie  on  S  VI'  * 

disk.)  Iw^cpensivtf  ^.i^nifli'ii:-  mdy  pivk  cok  prtigTiin& 
fi.jf  buh  ±i  CfAIllS  f  ummuiurt'^'iiiiJ  ihe  IBM  i\]mpiUl-> 
hliis.  Proirams  include  U[i«i;iUMi  K'C  quQSCinti^.  mulcipli; 

L'hLitL-i;  aaswi:ni.,  fucniula;!.  KtwunuLtii;  .^ymitcli,  dii^uns. 


IBMI>tf^ 

CdiBivdcn  Pi;[t# 

IrkK 

Ni?vke 

IZIBMDI 

U^tX>M0l 

$141$ 

T«k 

Lmmi 

uroswn 

SK9S 

Cettnl 

umhm 

uxx»im 

S14*S 

Aifvwee 

LZIBMOI 

LZOOMW 

SIMS 

£lBl 

t)ie»hiQl| 

LZIBMQ5 

LZCOMQS 

stus 

•A«liS2fK}far31/^~Dak 

L2JBU06,  LZCDM06  IBW/Cofninodore  Tech  No 
Code— Laiue  Code  Program  niftiiasall(beiKlk>- 
ruffd  FCC  ijuL-^siciiH  wmJ  ii«wm  tsed  is  «ssting  forrmilis, 
itchemiuc  sirttih^t;,  4}iM^rimv.  aiv!  tuitplc  tst  for  ptsiing 
dse  new  Tfxtmidan  Nu'  Cudc  liciinRe.  $14.95 

IBM97  Amateur  Radio  Part  ^7  Rulea  New  EdiEJnn, 
compk'U;  HCC  rales .  ^%f» 


VIS  study  Carda  Coinp»;L  up^iiMtae  Rash  Cards  | 

iMth  Key  Words. 

Uoki^Kd,  QuLf 

oa  b^iL  Ftrmulji 

wgrkeil  ous.  Schemilks  at  foot 

ftn£»tE|ia   Usfll 

SUCCESsnJLLV  N  ^ei  6 10  gj  r 

NOVICE 

VlSDl 

$]Lf5 

IICH 

visec 

l(W5 

GEH1R.AL 

VISCID 

9J5 

ADVANCED 

VtStH 

15.95 

L\  1 RA 

visos 

14,45 

■ — 

ARRL BOOKS 


AR1995  ARRL  t9&5  KiiKftook  {71st  Ed)  ft*r 
luTt^  hU»J  P^,  D^JKnvd  iKtfBA  of  Pi  ul  IH-L, 
all  im  AU-iigiul^kjfic;  phs  lou  dqif.  S25jM> 


ARI0864  .\RRL  Opcruiiii  ^fuual  («k  Ed.»  hh 
laniHbcia  au  bij^  tu  nutc  ibe  be^i  use  of  yfiur  suiuofu 
ndttdin^:  ipirrfadnfc  hocjc  Ew^juieri.  OSCAJt  VHF- 
UHF.  Sia.1M 

AP0194  Antenna  Compendium  VoL  1  Materiitis 

«n  verticils,  quads,  Juop;^,  )'^^i:i,  ti'iluced  size  aniennas. 
bakos,  SmJlh  ChiE^  a>nli:4i;ai  polaiL^atioiL  H^JOQ 

AR2&4S  Antenru  Comptndlum  Vst.  2  Coven 
^^cTUcii^.  yagi^  qiwK  iDa3UibaRd  uii  tiCDadbaod  lyn- 

ABtOi?  Antsfina  Com 
Gn^vg.  conrtjfiBd  cnmS' 

mued.  Sliitt 

AR2&2S  Companlan  Sottwiri  for  Antinnt 
ComfMndJum  VoL  2   5  i/4"  MS-DOS  Ouppi. 

AR2eie  WIFB's  Ant«fine  Notebook  by  Have  Dtf 
Aftiw  WJf'fl  Get  the  beM  pi'rjufmanoe  (Mil  of  ufliikftt- 
u^  wilt;  uvtenna-s  ^d  vcrtioib.  BuiJd  uioer?  &iid  SWR 
bfid«e$.  SIOOO 

AR3657  QRP  HoteboqK  by  tktve  IkMaw  WIFB 


VQL3UKfC(ti- 


AR3S07  WIFl's  Ditign  Notibodii  ^r  S^tw  Chr- 
be  butit  ii5aD|  rcjifaJ^  iiiUame  cs^mcsu  uhJ 


ARSiflO  Antenrta  tnifhedancQ  Matching  ^r  Wii- 
fndH*  CinM  MQfi(ci]a{in.-iicfisive  buuk  wfiiirn  on  ta- 
ing  ^mjth  CbgrEi  in  sojviag  impi?UiiiKX  maurliiog  prob- 
lems S20.W 

AR0402  Solid  Stati  Design  Good,  basic  informU' 
tk)«L,  circuit  defiigm  and  iipiilicaikHis;  descriptions  of 
npavGCi,  lninfifui;tl£f&,  pcvwer  supplies,  aad  )£St  equip- 
SUj« 


AR4463  We^er  Sati^inte  HondbMli  (4»  Etf) 
Jf^  lit.  i^p^  r^^iin  Wii:^iml  Eipao^  Aikl  rvvL^fd 
ip  Pfflcct  lodij'i  «:ea$hcl4u  HitUiu?  i££lu£ktu|> 

Smoo 

AR4fi§3  Gonpsrtroft  Softwsrv  tor  Wttihir 
SMimiliMllOOll  5  l/r  MSDQSBfff^.SlLM 

AMm  Now  You  r*  Taltfngi  All  You  Nwd  To 
0«C  Your  Rrst  Ham  Rado  Llc«ftse  (2nd  Edillon) 
A  4,iiHiiplete  ibjtly  guide  fiir  the:  Tcctuuaan  y^ml  '^mKc 
wrillcn  CK^im.  Prailici^l  infi^rmjlion  ever)  bt^j^iniiLn 


AR42LS  AltL  Itpetier  Dirtciorj  lHS-1994 

19jD0Of^  Esdies  i^nh  digipetiov  budplm.  CTCSS 
(PUTM))  lone  dua  fTrtpency  csatbuiDn,  ARitL 
fecial  ^srviof^  izlybs.  wA  kaon  iifl^  fun  14  MH/ 
b24GHLS&ii 

AR3;B6  ThQ  DXCC  ComfNBlQn  by  Jim  Kmrmm 
A'j?/5  Spt'lli  oui  If)  liimple,  l&iii^fitfor*'afd  temjs  what 
you  Deed  UJ  be  a  ^uc^ssiiil  DXcr  $&^ 

AF1 1 2  50  Log  Book    Spired  SXS9 

AR2197  ARRL  Data  Book  V^tluiO^h:  aide  ui  the  RF 
destgD  e!U;krer,  k'itiEikian.  Tad»i  mmcm,  md  ci.pcn- 
meiler.  S15JN> 

ARS60  Tranunti-disA  LJae  TraftsfiirBfn  Cl&d  £4) 
£r  iM  irrr;  Snict  W2FI41  hictkii  d»ifii^  aul  ipt< 
cific  ijfo<nBi[iOB  (»ii  coBjimclioi  lecfaniqaci  ind 
KnfiDesafiia»ul  SSIiii 

AR0410  Y«9i  Aittvnfv  Dv^gn  A  ifdn  Ao^  w^ 
ries  pdhhed  imJ  cipindaJ  b>  Dr  LnncsiL  SISJI 

AR3851  hfinis  ind  Kink3  Edeaa  fof  sctiim  up  you 
gear  fvoDfuAjruhlc,  cfficMnt  apa^liofl,  SJOJft 

Aft3169  QRP  Cla»ia  OimpiktiEM  uf  ARJU.  pub- 
licatioQS  on  huititin;g  receivers,  iraasmitlcrs,  iransi- 
ceiveis^  luxc^.^iories,  S12.00 

ARRL  Licence  Manuals  Comphfle  FCC  qucsUon 

pc  H  )U  >i^ith  afLSWo^ 

I  ijoo 

StZJOO 

AR3iaS  The  SattllUe  Ex|»erlmenter  s  ^nd- 
bOOlC,  (2nd  Ed.)  by  Manim  Da\-idoff  klVBC  tA^ 
pmdi^d  ud  i¥\Ls^  Ponsiiig  4^  s^idliifs  budi  b/f  mA 
for  ihe  iiUimMioiiJ  ndio  tmateDrcunmioMi)'  SSIUll 
AR20J0  Ydir-  GttfTiv  ta  P^cfcrt  RudiQ  (Ifld  Cd.) 
Tells  everythi^l  yi:iu  need  \o  tncw  about  this  piipular 
lew  mode.  ^i2JSQ 

AR4645  Satellite  Anthology  The  taieat  Inlbrma- 
licm  on  OSC  Ak?,  ^J-  ilmntyh  13  as  wvU  as  ihc  RS  sate3- 
lilcSp  ih£.'  u^L'  ol  dipiLiil  irnKli?!,  irsiiikinj;  antcnnis, 
RUDAK,  EiiiCRMiJnj»it^  J,  iuidtitae!  $]OitOQ 

AR2083ComplciiGXV(^ndEd.)  ^yJ^Lndtfr 
ITMti  LcKD  h*'A  Uf  htini  DX  ukl  oliUiii  bird  u^fd 
QSLonlLSllfiO 

AR4734  ARRL  Artttnm  Sook  Tbe  new  t&ilt 
Inn  r7pf?^fi£%  ihc  hei  lotj  iqcki  Mgi^y  r^sada 

■■ImMniaiiKi  i>(  Mire  nutojiK.  %3/iM 


AR4181  Technician  C 
AR4S8S  Generai  Ck&» 
AR3274  Acfvanc«d  Class 


AB37eJ  Yoyr  QRP  Operating  Companion 
Mo  spedaJ  rigs  dr  i^npoisi^^  eqapm^iU  lu  cnjtsj  [he  ex- 
Cilemcni  and  dLUIcniie  of  tow-ppwer  opcrsiiii^.  S4,00 

AR4270  FCC  Rula  Book   A  mint  for  every  ajctlw 


ANTENNAS 


UE220  TiK  Easy  Wlra  Antenna  Handbook  by 
ftow  J^iwa  K4TWI  GiviA  you  aD  of  die  mc^ed  ^■ 
ttaiiiB&  for  i  full  rai^  o[  ei£>  lo  U0A  ad  eiTct 

WGPe7034  Alt  About  Cubical  Qi»d  ArTtwinaa 
j^  Wiltiisn  Ott  and  Stuiiri  Tth  jt  TTk  CUswc^  iw 
■Quid  desi|if.  tbeiJry,  nwL!JnKiioB.  operaijoa.  ?*tw 
kcd  isd  oulciiizijs  iiy^ieoi&.  N^w  dua.  $1 1  J>5 

TAB 327 OP  Practical  Antenna  Handbook  by 
Joseph  J.  Can-  J>esip.  huikl.  m>l\fy.  and  msial!  ytjur 

own  ante  III]  as.  SS5.95 

UHF/VHF/PACKET\ 

TAB3222  Tlie  Packei  lUdkt  RaDdbook  (lad 
£d.»  *y  /cMiar^fl  L  Won*  i:«Jr  "  ibc  acnunivc 
fOMk  ID  amateur  packet  i»ficrsiOiL' — Gw^it  Re^dy 
W]BELfMfS1655 

20N019  U.S.  Repeater  Mapbook  by  Robert 
Martin   The  Guide  lor  iraveiiog  radio  smiiew^ 
S9J5 


WGPS7107  All  About  Voftinl  Antifintt^v 
Wiiiunm  Off  Comprcheosivf  covcc^tc  of  unMruf 
S1IJ5 


WGP87042  Btam  Anienna  Handbook  by 
Wim^^m  On  and  Sumrt  Oman  Eva>ibi]i£  yxm  need 
ta  item  about  faeua  de^ifiL  toas&uctioi^  aad  open- 
SUJ5 


VVGP87077  Simple^  Low-Cost  Ifta  Antennas 
For  Radio  Afniiteura  by  WiUmm  Qrr  mi  $tmn 
Cowsn  All  New!  Lo^-co^i,  midii-band  aIllI^nnAs,,  in- 
expensive betms,  "Invisible"  antennas  kir  hams  in 
"lojgh"  locBiionN!  New  data,  $11.95 


TP001  Tte  iMk  GiM  la  VHF/IHF  filM  1*- 
diD  by  Edtvard  M  ,%/if  PiDi'ides  a  tlf^  iMe  iilliO- 
Hwriioa  to  the  2  &  md  1^  raescr  hmnAi  m  well  is 
23^33»aBd7ClcnL5iJS 

03R02  RTTY  To4«y  by  Dave  litiram  K4TWJ 
M(K3  eompreiicftM^i;  RTTY  ^tait  ever  puMiywd. 


BOOKS  FOR  BEGiNNERS 


D2[>42  Digital  Movico  by  Jim  Grubbs  Geared  lu 
trudge  yoy  i  more  kmtwlodgi;ahle  paclkripaiti.  S8.50 

20N092  The  Wonderful  World  of  Ham  Ra- 
dio b>  Ricfmrd  Skfitruk,  Kfl^LCS  Simple,  clear, 
aad  htji  [nunducm  voung  pcofpir  lo  amatof  ndiD. 
STJ5 

W5GWNC  Technician  Class  License  IA«nu- 
H:  N««  No-Cod«  i^  Gordkm  Wesi  This  boot 
covers  evef^thmi  yi*t  flced  lo  became  a  Tecfani- 
cian  Oas  Kvn.  Evcr>  qucstioti  iod  answer  m  dic 


e%amloaftiDns  is  fuunJ  in  ihis  one  book.  FCC  E^im 
tilOappliCiUiuii  S9.95 

01AB7  Shortwave  Listener's  Antenna 
Handbook  Pnm^  aitieniLa  dieory  $11,95 

AR4432  W1Fe*»He1fiforfftir  Hwiia    by 

DQ¥g  lifMn*  Wffft  Compieic  fur  }hc:  newcomef. 
Fu  iogeih«T  a  loboa  akd  ^  oa  ilic  air  SlfiJll 

AR22S6  First  Steps  fn  RmHo  by  Domg  DeMaw 


AR{B56  Ham  Code;  He  EmicU  L«|aq£     by 

L  Pf^T  CammL.  Jr.  W^DKV  Expaufad  aatt  rtrisfd  ta 
m  2Bd  <ifiiiiXk  ffcM  ID  bradle  dtsoru  oAi  luanj  id 
eefv  on  thr  hdoibafMl}  b(a  da  watiHaae  aad  aiftRfi  lit- 

AR4114  Low  Profile  Amateur  Radki  Fcr  itv  Ham 
u4h)  lives  whei?  anietmas  are  frowned  itpon,.  Frutn  hid- 
ing your  aftiennt  tu  opermini  wish  low  power.  This 
boob;  tells  you  hiw  lo  get  on  the  »ir  u^lng  these  tech- 
niques—and  LithcrH'VpiUtouL  calling  atlcrtcion  lo  y^^- 


AR39^  Your  Pack«l  C^mpanlofi  f^dea  lor  dv 


AR387S  Your  VHP  Companion  Ej^^kc  lie  lasci- 
aaiu^  aL-tivifE$  oa  ibc  V'HF  bw;K  FM  Ad  icpeatetv 
packet.  CW  &  SSB.  SHdliiei.  ATV.  irmunii^  htuii^ 
■fit  aad  mofe  SSJtl 

AR39e3  l;iiderstandiiig  Ba^it  Kfrtrooics   An  Aft 

RL  b(»k.  314  big  pagL-j.  This  e^plnins.  everything  very 
siraiply:  Hie  math,  DC.  AC^  tritisi-^iors,  evtn  lubc^ 
(wowVf.  Dijt  cheap  z\%\l.  Jsn'i  lE  ahciuL  lime  you  un- 
deniUHHl  khc  fuixlajneDtalsT  Sl7iHI 


CODE  TAPES  i 


73T0S 

5  vpB — Tltis  begiiiiniiig  upe.  ufces  you  chmigh 
ihe  26  letlerv  10  oumbers,  and  nconsairy  paac- 
xoMjcoL  cnoiplete  wiih  pr^ciioe  cve^y  nep  of  tbc 
*ay 

73rm6*Tl«S«ClllW  $SJ5 
#+  wpoi-  This  i-i  Ehe  pnctio;  uipc  fof  tho«  who  sur- 
vived ihe  5  wpm  tape,  aad  if  s  also  die  Eipo  for  ibii 
Novke  and  Technidaii  licenses,  tt  is  comprised  E>r 
{]ne  solid  k>ur  uf  code.  Giar^iilers  are  set  al  H  wpm 
m&  ^aced  it  5  wpi. 

73T13**Back  Breaker'    SS.95 

13+  wpm --Code  groups  a^atn,  al  a  brtsic  13+ 

wpn]  sc)  youll  be  really  al  ease  when  you  sil  down 


in  from  of  a  ^E^tj-eyed  x"uluii!e«-  ejundn^  ■a-ho 
Aan&  scodiiig  yen  plaia  liM^gtajy  ctiik  it  inly  U 

per 

TJrsO'Coumgeoua'  S5  95 
1^  wpia  CnRgrdiuLiiJuiUL!  IJt^y.  the  ctiBllnifir  of 
cock  »  whai'^  gouen  yrnj  ihi'k  far,  so  don'i  quti 
now  Otj  fur  the  extra  claw  boeax.  We  sepd  ihc 
code  fiSlLT  Lhitf)  2:0  pier. 


73T25  "The  Mind  Boggter"  SS.M 
25+  wpni  Fiendishly  gencraied  by  tindly  old 
UrtCic  Wayne  for  hains  with  n  Strong  need  for  SiCJf 
pufLishmenL.  Once  you*ve  conquered  15  per  Icl 
Unk  know  if  you  oeasd  a  50  wpm  tape. 


WAYNE  WRITES 


W61  We  Tfefeofilefi^^rrfVArOa  Our  Lousy 
GofowiaN— 36^  toft  ccn«r.  This  u  W  jyoe's.  m- 
yai  to  ite  New  fUmpshvtr  EoioDnuc  Devek^neia 
Coaumt^mn  tx^iMM^ag.  «bai  ihc  nujcr  prtibkrm 
in;  f^-ing  bcKh  P*ew  Himpihin!  uid  Ihe  kweki?, 
and  proposing  sample^  iQexpenKive  solutions. 
Wayn£  {Stiptihes  i  siiitpk:  way  lo  have  govcnuurm 
depart iT>cn(s  happily  cut  ihcir  expcriscs  by  50% 
wiihin  ihfcc  yeuR'  how  lo  cut  the  yti^sl  vf  tncarcerai- 
in£  prisomjr?;  hy  over  90%;  how  ii;>  tnd  welfare; 
bow  to  reduce  ihe  deGdn  how  lo  cui  medical  coels 
and  imprtivc  heahh  care;  how  lo  cut  ?ichoDl  costs 
and  inifirtivc  schools.  An  ^soluie  stotl  ai  SB. 

W64  lQf2&  F«%iig|a— Twenty  I6p  updaus  aa  dK 
I>eclar«  ¥»'ar  bonk  ^2%i.  further  propmals  iiw 
sojvixie  ciilicjd  Arnai(3o  jmfakni^  ^idi  as  a  new 
if)pro«A  lo  Aaaaang  sziaU  bufioes^n.  bow  to  fi- 
nance  Rcisjia  and  other  ooHHiics  aod  nvajkc  a  profit 
dcHflf  It.  the  real  dofe  a  Uoekctrum^gaeiks^  a 
ae«  kind  ot  pdytecfaanl  unbtnify.  a  kw  dec- 
iioaacs  lechaoki^,  why  Africa  a  in  nidi  a  mcsa^ 
why  Pcfoi  bumhed.  how  id  have  rmtitio-fftC'  yd  ver- 
sik^.  *  pUn  fur  snaking  Coogr&ta  iLim  huiH^^i,  etc 
Plenty  mjie.  One  of  the  hea  IJO  youMi  cva  spcnd 
Ridicukiusly  priced  al  S)0. 


W65  SvlnAiiw  Life  ia  WWtf^gOp.  WayiK*i 
S4ory  ul  ias  mlvaaiass  oa  dK  USS  Dnim  SS-22S 
on  five  wir  polnols  ld  (he  Pvcific  in  1943-45. 
WhorS  Tt  feMly  llke^  on  a  ^bour^  when  you'ie 
btmg  dcplh  chaipfd.*  And  what  s  the  ifty-io-dty 
tile  on  a  suhm^ne  like'^  Did  yon  see  tie  movie 
Dast  Bixii'^  This  is  a  coUectitin  of  stories  ociginaJty 
puhlinhcd  in  ihe  Druin  Ntw^ietter.  Exciting  ^luff 
und  Lvniy  17.30. 

W66  Uocb  Waytw's  Caribbean  Adwntiirvs— 

&6p.  Wayne's  advemurcs  !*;uhtt  diving  aJI  anmnd 
Ihc  Ca/ihbcaf).  vLsiiin,|  ham  operators,  and  sighi- 
■ectng  If  you're  LniereMrJ  m  hi?*  w  travel  eco- 
iK^trica^h',  ymfU  get  ^rk  gii^A  id^  frtHn  ihia. 
W  Ayne  Jiod  his  wife  Sitefty  ^ife  klDW  ^B^  10  tfiv* 
d  coonwnkifiy.  He  titans  otn  widi  tus  T>ivii^.  the 
Wwnp  Spoit"  Vpu'O  kjvT  ihew  visJi  to  1 1  i&laadi 
m  21  daya  ttip.  A  me^saty  $7  SO. 

W67  thefe  W^ve^f  Tr«vtb— 5^.  W^^fac  OBV- 

eh  to  Riisida.  London.  A^f^n.  St  l%n?,  Bifiniidit 
Vic  Ana.  Krakuvii,  and  Prajtue  without  it  cosiil^ 
iic^ly  ss  rnuch  as  you  mijs^t  think.  Che^  tor  you 
toc,alJ5.00. 


rUncle  Wayne's  Bookshelf  Order  Form^ 

You  may  order  by  mail,  ictephonc,  or  fax.  All  paymtrnls  are  to  be  m 
US  ftiiuls.  Allow  3  weeks  for  delivery. 


Item 

Tttle 

Qty< 

Price 

ToM 

Shipping;  aii  usoidefsaddS5.O05hinsn^            SHIPPING 

shipped  UP&  (Please  provide  street  eddress.) 

Mate  dbotia  payable  to  Unde  Wayne't  Bookshell.  ■         TOTA  L 

tSyrtei  dMvery  may  xa^  2  lo  3  mofKm.| 


Name 
Street 
City  „ 


State 


2p 


TOTAL  $ 


D  Check/Money  Oitler 


DAE   DMC  nviSA   $10  mimmum  for  credit  card  orders     | 
Card  #  Expiration  Date I 


Signature 


Phone # 


I 


Ttlftphone:  (603)  924-41 1 7  (800)  234^58  FAX:  (603)  924-861 3      "« ^^^w 
I  Uftlh  UAC)e  Wayne'a  Bookshelf.  70  Route  2Q2N.  Petertxjrough.  NH  03458        ■ 


K>ILfJ\fCO 

fiyNES!  ELECTRONICS  INC. 


KENWOOD 


[M  DJ-GIT 


l^""*^^  ■     So  much  for  5(? 

tittle.  T^is  2  metef 
HT  ofkfs  dudl  band 
reci^vr  «irtd  ^  speciTusn 
scc»p^  display,  full  ivdcures 
Include  Air  tmnd  receive* 

CICSS  encode,  DTMT,  DSQ,  80  memo- 

riei.  scAn.  auto  dk\ler,  auto  oFf  and 

more. 


:^- 


NEW  COUPON  S! 


TH-79A 


Thli  slim  line  dufll 
bander  ^TOfB  A  dot* 
maittix  LCD  (fiof  a  perfect 
Afphd  rmmeric  dhpkr^Jt.  &Z  memu- 
ries.  non-volatn*  mcinofy  wHth  ID^ 
DISS.  OTMF  Sw  CtCSS  V/V  B^ 
U/U  recdve  L  "ftV  power 
make  thl&  a  winner. 

With  rurchase  of  r^dlo 


FT -890/ AT 


'479 


A  fine  blend 
'of  high  perfor- 
mance Features 
bK>n'Dwe<d  from  the  FF- 
1000  and  The  rr-990  are 
combined  In  this  naffoidfttiie  tianscHvet.  Pass 
bond  tuning.  variaHe  notch  nitef,  vjtriaMe  noise 
Warrker  afid  VOX.  dress  oo!  this  100W 
rig.  This  model  imiludes  a  bijJIi-ln  an^  ^1 279^ 

lenna  tuner  to  expand  your  mobile  fur.  * ( 50 

Great  for  base  operation  also. 


DR'M06 


qec  A  Case  fix  99«  w/p*jrchase  9/20W- 1 2,'50 ' 
tNfect  C:a^  Back  from  Factofy  9/10 f^- 1 1  >^ 


) 


kAa. 


TM-241A 


rw^ 


JVoiv*  SAVE 


FT-2500M 


Mew  propa^gation 

mod^  and  new 

contacts  are  yours  ori  rtie  6  meter  band  wltti 

this  new  mobile  from  Allnco,  It  offers  FM 

performance  with  100  memories,  handles 

unique  splits,  tone  encode,  time  out 

timer  arwl  more. 


\x 


hi 


This  1  meter 
FM  mobHlle 
provides  the  usef- 
Friendly  operation  the 
amateur  (*dio  operator  eJ<p€Cts  (rom  Kenwood,  Ir 
comes  complete  with  extrA-large  display,  DTMT 
microphone,  wide  b^nd  receive  And  illuminated^ 
swicches.  For  the  e^pedenced  operator,  an 
additional  Texture  is  ii  vail  able  which  allows 
you  to  connect  Eo  as  many  as  4  mobile 
transceivers  by  rerrvoie  control.  , 


This 
new  2 
meter  rrtoMJe 
borrows  hs  rugged- 
ness  from  the 
FT-Z400M  wtiite  adding  great  new  fealufes 
such  AS  advance  track  tuning,  tlmtc  out 
timer,  A. PC,  9600  bpsi  option.  3  I 
memori&5=  the  new  "omnl-glow"  LCD 
display  and  rriore? 


532^50 


Alrnco  Coupons  Lhpire  1  / 1 5/94 


\!Sx 


o 


^SuppUxcsr  Utntted  to  SOH 


■Sifppii&  Limited  lO  50H 


IC-820H 


llifcsnew  satej- 
Icte  Dua)  btaiDd  all  rtKXfe 
base  is  designed  to  pro- 
Vfde  critical  performance 
with  Icom  technology. 

CompetJitlvely  pftc€;d-  Features  Include  Data  portr  50 
memories.  TXCO-  Noise  Bl^-inker,  DD5,  Compact  siie 
and  much  mucb  more. 

^  EX  1 5 14  *t20^  VAlue  Yaan  FM£I  when  yqt| 
puicJMser  K:-Z7S,  fC'4?5,  IC  S?5,  IC-SZOM, 
»C'O30A,  IC-72B,  IC-715.  or  lC-707 


ICOM 


IC-28IH 


Thi!S  50  wan  1  meter  mobile 
Is  equipped  wiith  a  data  port. 
440  MHz  receive  i  00  memo- 
ries, auto  dialer,  auto  off, 
direct  frcq:uency  entry,  and 
cross  b^nd  dypiex  operation   C^sy  one  toudh 
operation.  There's  more  to  discover  with  Icom, 


I 

I 


IC-738        '^ 


Icom  does  U 
dtga'n  with  3  rtew 
radio  worth  the  word  *" Great" 
LLtillitl[>3  DOS  technology,  1  Hz  of  tuning  resolution  Is     ^^ 
displayed  wlttr  VOX,  Kf  ga3n.  100  watt  lOCf^i  duty      ^^ 
cycle,  lOl  memories,  quick  spiit  auto  antenna         .-^^1 
turning  with  step  function.  dt44l  CW  ports  and 
more  stick  up  to  a  feature  packed  HF  li^ 


m  jrV. 


IC-736A 


Here  s  tiie  H.F.  ri^  yom've  been  hoki- 
Ing  out  for!  It  feature  a  lull  100  watt^ 
output  from  160  meters  through  6 
meters  with  a  built  In  antenna 
runer  and  power  supply,  VOX,        ^^ 
PBT.  Rf  Gain.  101  memories     ^^^H^ 
arKl  more  provides  yoo 
with  the  latest  ieatures 
and  fuTL 


1919' 


IC-W21AT 


Ttiis  newest  loom  dua!  bartcf 
handhel<$  frarscerver  offras  urour 
passed  pc!f iofmance  and  the  kind  of 
nnovatlve  features  amateurs  have  come  to 
expect  from  Icom.  from  the  unique  new 
whisper  function,  auio-output  power 
selection  to  many  other  trendsetting 
features,  so  impressive  you  II  want 
to  experierMDe  it  for  yourself.  This 
radio  spocts  70  menx^ries^  pager. 
CTC5S.  and  many  othef  Assures,. 


Authorized  FactcirY  Warranty  Center 

Wr  'Off&  fiKtery  iUttiof Izcd  Wdnanty  service  Fof  kom.  Kenwood  Jirvd  'imtm.  We  H-Fvlcr  ail  rruhei  anti  models.  Out  custDincf^  nuy  s«nei  any  i^iroduct  requ^rlrr^  5Civk«  to  Uk 
And  wr  w41  hi«>di«  ii  fot  rtKm  IhiA  b  «  ctne-Kop^  scrvke  cImi  beeps  cuf  ciacdmcn  having  morv  Fiun  rlun  tus^e  in  tW*  ivj^krf  II  yOu  need  a  ciBtDrn  ubie  (or  pm^  and  don't 
fuve  tune  lu  nukt  H.  Im  id  do  it  for  you  CJl.P  &  M  A.R-S  mcxls  aim  Jtt^Q  sw^^ttM  *t  icasoiubl^^  fjin  ro  aulfKxfml  huru  or#y. 


2663  County  Rdad  L  Mounds  View,  MN  &5112 
MelTOr  (621)  78&4475  *  Nat  I  W^ttS:  1*600426-2891  -  FAX  (612>  7^^6613 


Store  Hours:  W-F.  WHO  am  -  e:00  pm,  SaL,  10:00  am  *  5:00  pm 
Phone  Hours:  lA-F,  S:00  am  -  8^00  pen,  SaL,  10:00  wm  -  5:00  pm 

DIRCLE  153  ON  HEADER  S£BVtCE  CARD 


Mot  Bcsponsibte  For  Typogr^iphkal  Enots, 


Call  for 

Catalt>g 

Ask  for 


Exfves 

PecETifiber  3 1 

19*1         Ci^* 

nki^  Sutifect  To  Change  WttiiQut  ivkitkev 


# 


^ 


Compact  HF  Transceiver 


I 


smmiMMjn 


"With  the  small  snap-off 
remote  front  panel  design, 
it*s  an  HF  mobile," 


y 


ncompromising  HF  quality  that 
will  change  your  lifestyle.  It's  the  first 
transceiver  with  true  HF  technology  to 
go  mobile  in  any  vehicle  or  stay  at  home 
as  a  compact  base  station. 

With  its  revolutionary,  smalL  snap- 
off  remote  panel  the  controls  of  the 
FT-900AT  can  install  almost  anyplace  in 
your  car,  truck  or  camper.  Since  the  100 
Watt  RF  deck  can  be  mstalled  under  a 
seat  or  in  your  car  trunk,  it's  away  from 
critical  automotive  electronic  wizardry. 
And,  for  ultimate  convenience,  the  built-in 
antenna  tuner  simplifies in-car  operation. 


Specifications 

•  Remote  Front  Panef  Design 

•  Bml1-ln  Auto  Antenna  Tufier 

•  Direct  Keypad  Entry  when 
used  as  a  Base  Station 

■  Large,  Bright  Omni-Glow'* 
LCD  Display 

•  1 0OW  on  SSB,  CW.  FM 
modes;  25W  on  AM 

•  IF  Shift  and  30db  Notch  Filter 
'  Digital  S/RF.  SWR  &  ALC 

Meters 

•  Programmable  CTCSS  Encode 
w/fiepeater  Offset 

-  Direct  Digital  Synthesis  (DDS) 

•  100  Memory  Channels 

•  Frequency  Range 

RX:100kHz*30MHz 
TX:  1 60-1 0  meters 

•  CW  Full  Break-in  Keying  w/ 
Adjustable  Speed 

•  Fast/Slow  AGC  Ctrcuft 

•  Intercept  Point  Optimization 

•  Duct  Flow  Cooling  System 

•  Twin  Band  Stacking  VFOs 

•  Built-in  f^olse  Blanker 

«  Built-in  Adjiistable  Speech 

Processor 
ACCESSOftlES: 
YSK-900  Remote  Mount  Kit 
MMB-62  Controller  Bracket 
MMB-2(}  Mobile  Mtg.  Bracket 
SP-7  Mobile  External  Spkr 
SP-6  Base  Station  External  Spkr. 
DVS-2  Digital  Voice  Recorder 
FP-800  20A  HD  Power  Supply 
rH*77ST  Headphone 


"It '3  a  great  base,  too. 
Direct  keypad  entry, 
tiujit-in  antenna  tune*; 
CW  keyer  wrth  adJLJslabJe 
speed.  100  Watts, 
OmrtnGlcw  display,.. 
Wow!" 

"V^esu  d#d  it  agan!" 


As  a  base  station,  the  compact  full 
function  FT-900AT  includes  direct 
keypad  entry  far  pinpoint  accuracy 
during  quick  band/frequency  changes. 
Other  features  you  !1  like  include  CW 
keyer  with  front  panel  speed  adjustnnent 


V     r         '       .■^1*-  ■ 


Remote  front  panel 
control  head  measures  only 


TU»*ER 


MfTEII 


Vfl>"» 


-^"  ^  f  c  n  n  o ' 


*;>  -<<^ 


speech  processor,  twin  stacking  VTOs, 
and  IF  Shift  and  Notch.  No  competitor 
offers  this!  Bonuses,  such  as  signal 


The  fT'900ATc6riFoh  mount  almost 
anywhere  in  your  car,  truck  or  campen 

Itm  WaU  RF  deck  cm  mount  in  trunk, 
or  under  seat 

Strength,  power  output,  SVVT?  and  ALC 
digital  meters,  add  value  to  the 
FT'900AT.  and  the  proven  duct-flow 
cooling  systenni  provides  excellent  long- 
term  transmit  power  output  reliability 
and  frequency  stability  For  ease  of  use, 
Yaesu's  exclusive  Omni-Glow  display 
enhances  viewing  in  any  light  condition. 
And,  since  the  high  speed  antenna  tuner 

_^     is  built-in,  it  means  less 
1      '' '   (^      clutter  in  your  shack. 
\  as  T.^j   i  i  YoT  sheer  high 

performance,  anywhere, 
the  incompar^le  FT-900AT 
ranks  with  the  FT4000  to  further 
establish  Yaesu  as  the  choice  of  the 
world's  top  DX'ers, 

Trust  Yaesu  to  know  what  you 
want.  True  HF  you  can  take  with 
you  or  leave  at  home!  Available 
now  at  your  Yaesu  dealer 
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porei^aiFt 


SFtiT 


»4*W^fle« 


PRDC 


pHOWEb 


^t^iniiMitiuP: 


QAIN 
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YAESU 


©  1994  vaesu  USA.  1 721 0  Edswards  Road.  Cerrrtqs.  GA  M703  (310)  404-2700  j^^^^^^^  Choice  ofthe  World's  top  DTers 

^  ^  ♦Sp#;ifi&!ifisllbjl:t  •  cl|n^vvll'o#f4|{^peificatH>ns  guarmteed  anly  wrOim  amafeuf  DsmJs  Some  accessories  and/or  options  are  sianaard  \x\  certain  areas 

I    Checkwrttiyourloca^  Yaesu  dealer  for  sptitifc  details. 
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F  M  DUAL  BANDER 


Information  ai  your  fingertips.  Everything  you  need  to  know  about  operating 
the  new  TH-79A  FM  dual-bander  {144MHz/440MHz)  can  be  viewed  in  its 
unique  dot-matrix  LCD  with  alphanumeric  display.  No  need  for  the  manuaF. 
In  addilion  to  this  innovative  guide  function,  the  TH-79A  sports  a  user- 
friendly  menu  system,  providing  easy  access  to  the  many  powerful  features 
of  thi>.  ^lim-hne  handheld  transceiver  Such  as  82  non-volatile  memorj^  chan- 
nels with  it>,  PTSS  and  page  functions,  and  a  DTMF  memory  funciion  for 
auto-dial  operation.  Full-crossband  duplex  operation  is  available,  as  is  the 
ability  to  receive  two  frequencies  on  the  same  band  (VHF+VHF  or 
UHF+UHF)  simultaneously.  And  thanks  to  the  PET  power  module,  long 
hours  of  operation  are  possible  on  one  charge,  Witti  the  TH-79 A,  transceiv- 
er technology  enters  the  21st  centurj'. 


\mitMtm 


i2.7Wapprox  QutpurfT44Miii),2Wai3pmx:  ompti 

Irom  MOS  FET  power  module  and  supplied  6V  tjatiery,  51' 
':  appro)(.  output  Li  Sing  aptiDnal  PB-34 
■  Dof  matrix  IGD  with  menu/guide  syslem 

B2  non-volaiJIa  memory'  cliannsis  with  ID 

DTMF  keypad  wrlli  memory  fynetion 

DISS  lOyal-Tone  Squetcli  System)  wm  page 

Built-in  CTCSS  lone  encotlar/deGodef 

AiJlomant:  band  change   t  r        -on  c^l!  sign  display 
I  Auto  repeater  offset  (VHF)    I  input  nvqn^ofepe  w^irrtmg 
i  3-posHi©n  ouipyt  power  control 
,  Auto  Dower-Dff  and  battery  sa^  functjon  I  Tmp  ^  *  *m 

Mufiiptg  scan  modes   I  Cross-band  repeater  funciion 
f Paoe answet'&ack function   iC^^n-  /function 

i)  WItfeliand  receiver  cove^^age,  [ncludjug  AM  receive  on  ttie 
'  aircraft  band" 
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